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VIEWS, NEWS AND INTERVIEWS. 

The Electric Springs Railway, of 
Warrensburg, Mo., the only important 
street railway system of that city, has 
been sold for scrapiron. The rolling 
stock and other property connected 
with the system were also disposed of 
it a great loss. 





The fight for cheaper fares on 
street-railway lines has been removed 
from Chicago, Ill., to Springfield. 
Representative Nohe, of this city, 
has introduced a bill in the legisla- 
ture which provides that all surface 
and elevated street railways in cities 
of over 200,000 population shall sell 
seven tickets for 25 cents and shall 
vive transfers at all intersections of 
lines owned by them. 





The recent article on the value of 
incandescent 
lamp filaments 
that appeared in 
the ELECTRICAL 
REVIEW 18 still 
ittracting atten- 
tion from the 
lamp manufact- 
urers and lamp 
isers. Some of 
them apparently 
iad never appreciated this minute 
treasure. Refinement of this slender 
and as yet vital factor in lamp con- 
struction is the constant aim of the 
producers of incandescent lamps. 
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The earnings of the Central Union 
'elephone and Chicago Telephone 
-ompanies, licensees of the American 
Bell Telephone Company, operating 
n Illinois, Indiana and Ohio, are 
‘ompared below : 


Central Union, Chicago, 
1896. 1896. 
apital stock .........+++ $6,605,300 $4,336,500 
ee (ae —i(—=‘ié=*#éen gz 
SS earnings....... . 1,827,931 1,955,829 
bad (eamademeneneneee 301,620 600,204 
ORI wicsesess00000nnes 64,521 j= — —§ seeeee 
a. er 66,053 499,224 
a a eee 171,046 .§ 
Narned on stock........- 3.5 13.84 


In the case of the Chicago Tele- 
phone Company, net earnings were 
the largest in the history of the com- 
pany, showing a gain of $75,365, but 
in the case of the Central Union the 
effect of competition has been 
apparent, net earnings falling off 
nearly $125,000. 
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A Proposed Experiment to Demon- 
strate that X Rays Are 
Material. 

In line with the theories advanced 
by ‘l'esla, that Roentgen rays are par- 
ticles of matter, Mr. T. B. Kinraid, 
whose researches and experiments 
relative to fluorescent salts have been 
of general interest to the scientific 
world, outlines a proposed test by 
which he demonstrates Tesla’s theory. 
In an interview with a representative 
of this journal, Mr. Kinraid said : 
‘““T want to take several methods, 
when I can make sure that I have the 
necessary time, to develop the follow- 
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ing experiments, which I believe will 
show cotclusively the nature of the 
unknown rays.” 

The test as outlined by Mr. 
raid is substantially as follows : 
metal disks, one and one-half inch 
in diameter, are to be made of a 
metal that is sonorous, but has the 
power to intercept the X rays. These 
disks are to be accurately and per- 
fectly gauged, so that there shall be no 
chance for variation in their condition 
during the life of the experiment by 
being subjected to a long period of 
graduation. Each of these disks is to 
be supported on its center by a small 
stem which will permit it to have 
perfectly free vibration, and mounted 
on these disks are to be very delicate 
hammers, so that these hammers may 
start the vibration of the disks. The 
resonators are then to be connected 
by a tube, and from that tube a second 
tube willbe connected, so that it can 
be taken tothe ear. A difference in 
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the vibration frequency must be ar- 
ranged for, so that that difference can 
be reckoned per second, One of the 
disks and its resonator will be in- 
closed in a thick metallic case, not 
allowing any of the rays to pass 
through, and the other disk to be sub- 
jected to the vocalized energy of a 
powerful Crookes tube, so as to con- 
centrate on it all the energy possible. 

Mr. Kinraid believes that if the X 
rays have any of the qualities of matter 
as we know it, it will produce a cer- 
tain phenomena in the metallic plate, 
and if it is physical matter it will 
increase the vibration of the disk 
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exposed to the rays and also the fre- 
quency of the other disk. ‘This varia- 
tion will be instantly detected by the 
ear at the tube, and the variation of 
the frequency of the two disks may 
be recorded. 
ae 
Not the Ottawa, Ontario, Electric 
Railway. 

Relative to a note published in this 
journal as to the reorganization of the 
Ottawa Electric Railway, we have the 
following from Messrs. Ahearn & 
Soper, contracting electrical engi- 
neers, of Ottawa, Ontario : 

‘*We presume that this refers to 
some town called Ottawa in the 
western States, as there are several 
places of this name. We shall be 
pleased if you will make the neces- 
sary correction, as the Ottawa, Can., 
Electric Railway Company is not the 
road in question.” 

The Ottawa referred to 
Illinois. 
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THE GREAT GUN MAGNET. 


MEASUREMENTS OF THE MAG- 
NETIC STRENGTH MADE BY 
COLONEL KING, LIEUTENANT- 
COLONEL ENGINEERS, U. 8. A. 


SOME 





To Tae Eprror or ELecrrical REVIEW : 

Referring to the article on my 
“‘Gun Magnet,” in your issue of 
February 27, 1895, and the remark 
therein that some further experi- 
ments might be made, I now take 
pleasure in forwarding the following 
brief account of some measurements 
of the strength of the magnetic field 
at different distances from the mag- 

net. ‘These ex- 

periments were 

made in June, 

1895, but the re- 
/ sults have not 

been worked up 
/ until quite re- 
cently. 

For the pur- 
poses of these 
tests the electro- 
magnet —which, 
it will be remem- 
bered, was made 
by wrapping 
about 10 miles 
of insulated wire 
around a 15-inch cast-iron cannon 
weighing 50,010 pounds—was placed 
as nearly east and west as practicable, 
and small compasses with about two 
and one-half-inch needles were located 
at intervals of 25 feet in the prolonga- 
tion of its axis, as shown in Fig, 1. 
Owing to unavoidable obstructions, 
the line of compasses made an angle 
of 77 degrees with the magnetic 
meridian instead of 90 degrees, and 
the necessary correction was made in 
the formulas. 

After the compasses had all been 
set as nearly as possible with zeros in 
the magnetic meridian, the current 
was turned on the magnet and 
gradually increased to a maximum 
steady current of about 25.8 amperes, 
when all of the compasses were read 
simultaneously. The current was 
then reversed, and the readings were 
again taken; these operations being 
repeated several hours later, so as to 
get reliable mean readings. 
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Had the axis of the magnet been 
due east and west, the strength of 
field would have been given by the 
formula P = H tan. D, in which H 
is the horizontal component of the 
earth’s field, and D is the observed 
deflection; but as it made an angle 
of about 77 degress instead of 90 de- 
grees with the magnetic meridian, 
the following formulas were used, viz. : 

lor deflections east : 

H sin D 


P= 








103° — sin D’ 
and for west deflections : 


i sin D 
r= 








77° — sin D 

The results thus reduced were 
tabulated as follows, the figures given 
representing the strength of the field 
in terms of the earth’s field, or, in 
other words, the numbers by which 
If should be multiplied to give the 
horizontal strength of field due to the 
magnet : 








| 
| 


A. M. P. M. 


= ev 
= < — — -—- i Com- 
= a | Mean. puted 
= % | East. West. East. West. 
1 25 16.15 (16.85 (14.1 18.4 16.375 16.4 
2! 50 2.519 | 3.410 | 8.418 2.075 2.855 2.9 
38) 75 .882| 1.021 | 1.014, 1.021 .984 | .97 
4 100 .87 .482 | .483 .415 .415 | .438 
5 | 125| .259 |; .230] .250| .219, .289] .234 
6/150 .181| .148| .140/ .125 .186| .189 
7/175! .071| .073| .087 .104 .084| .089 
8 200) .062| .054 | .079, .082 .069| .061 
9 225 | .0448) .0315) .053  .0458 0138) .043 
10 250! .024| .024| .088 .044 0325) .032 
SO VG ica cdiesceenclacdeeiinenenslsseeend | .024 
OU | SE ees EERE! IRS EES | 019 
13 | 325| .014/| .014|...... .020 0160 .015 
.013 | .013)  .013 y 








The figures given in columns three 
to six are the values computed from 
the observations, while those in the 
last column are computed from an 
empyrical formula. The close agree- 
ment of these Jast values with the 
average values given in the seventh 
column is remarkable, considering 
that no very great accuracy was at- 
tempted in the observations. It will 
be noticed that at a distance of about 
74 feet from the gun the value of P 
was unity, or the strength of the field 
was equal to the horizontal component 
of theearth’s field. The first formula 
used had the origin of co-ordinates at 
the muzzle of the gun, and involved 
both the square and cube of the dis- 
tance. By transferring the origin 
to a point seven feet in rear of the 
muzzle (which is supposed to be about 
midway between the poles of the mag- 
net), the formula was very much sim- 

537060 

plified, and reduced to P= . 
X3 

which corresponds with theory; viz.. 

that the field of a magnet diminishes 

in strength as the cube of the distance 

from the center of the magnet in- 





creases. 

‘These experiments have furnished 
a very conclusive proof of the theory 
on which the magnetic lines of force 
are determined. In one of the experi- 
ments two 15-inch guns, each wound 
with four miles of wire, were placed 
side by side and yoked together by a 
pile of railway bars, making a large 
horseshoe magnet, and a wide draw- 
ing-board was placed horizontally in 
front of the guns, with a sheet of 
paper upon it, and on this the lines 
of force were traced, as shown in 
Fig. 2. In tracing these lines a piece 
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of small iron wire, about three inches 
long, was used as a needle and was 
moved along step by step, the rear 
end being placed where the front end 
was, at the preceding step. The wire 
was moved by asmall thread attached 
to its middle point, so that it was 
free to take up the direction of the 
lines of force. 

On the same sheet the direction of 
the lines of force, at a number of 
points, has been laid down by geomet- 
rical construction, as follows : Assum- 
ing any point as at A, Fig. 2, lines 
were drawn to the poles of the mag- 
net as near as they could be located 
at N and S, and on these lines are 
laid off the distances A N' and A S', 
the lengths of these lines being made 
inversely proportional to the squares 
of the distances A N' and A S’, or, in 
other words, proportional to the force 
exerted at A by each of the poles. 
The diagonal of the parallelogram, 
thus constructed, indicates the 
direction of the lines of force at the 
point A, and the tangency of the lines 
so constructed (and shown byarrows), 
with the curves traced experiment- 
ally, shows a close agreement between 
theory and practice. 

The neutral point, which was found 
about seven inches in front of the 
magnet, may be explained as follows : 
If a thin section be cut from the gun 
through its axisit will be seen that the 
two pieces cut from the walls of the 
gun will make two like poles of a mag- 
net near each other. Up to acertain 
point they will, therefore, repeal any 
magnetic substance placed between 
them; but beyond that point they 
will attract it, and the point itself 
must, therefore, be neutral. ‘This is 
evident from the directions of the 
lines of force, which at first converge 
towards the axis of the gun in their 
effort to get away from each other 
after leaving the metal, but soon 
diverge when they get far enough 
away from the opposing similar mag- 
net formed by the opposite side of the 
gun. The same state of things exists 
whatever the direction of the section; 
or, in other words, the neutral loca- 
tion isa point—not a line or surface— 
and it is evident that this point is 
enveloped by equi-potential surfaces 
that might be located by drawing 
curves cutting the lines of force at 
right angles. 

The question has been asked : ‘*‘ Is 
the field produced by this magnet 
stronger than that of other magnets 
per square inch, or is its great power 
due to the fact that the field is larger. 
being produced by a much larger mass 
of metal?” Some light is thrown on 
this subject by the experiment made 
to test the sustaining power of the 
magnet. ‘The armature, which con- 
sisted of six plates of wrought-iron 
in a pile six and one-quarter by 21 
inches in cross-section, had a contact 
of 56% square inches with the muzzle 
of the gun. The pull required to 
separate the end of the armature 
from the gun was 22,400 pounds, or 
about 400 pounds per square inch of 
contact. The entire pull on the 
armature was 44,800 pounds. 

In the experiment (shown in Fig. 
3, in the ELEcTRICAL REvIEW of 


February 21, 1895), where five 320- 
pound projectiles were suspended 
from the muzzle of the gun, the ten- 
sion between the first projectile and 
the gun must have been 1,600 pounds, 
while the area of contact was theo- 
retically only a point. 

It is not known just how much of 
the weight was sustained by the lines 
of force passing through the point of 
contact, nor how much was carried 
by the lines passing through the air 
around that point; but from the well 
known fact that the sustaining power 
of a magnet diminishes at a very 
rapid rate when the armature is 
separated even by the smallest fraction 
of an inch, it is more than likely that 
the metal immediately around the 
point of contact sustained from 800 
to 1,000 pounds per square inch. For 
example, an electric magnet that 
would sustain 220 pounds, dropped to 
Y0 pounds when the armature was 
separated from it only 54, of an inch. 
It is evident, therefore, that with a 
sphere 15 inches in diameter touching 
a cylinder 25 inches in diameter, the 
metal even half an inch from the 
point of contact would sustain but a 
mere fraction per square inch of that 
at the point of contact. A few years 
Prof. Jtowland expressed the 
opinion that 175 pounds per square 
inch was about the maximum attain- 
able with an electro-magnet. Joule 
attained 200 pounds, and Bidwell 
increased it up to 226 pounds. Bya 
special method of concentrating the 
force on a very small area, Ewing is 
said to have greatly increased these 
figures. 

To compute the number of lines 
per square inch, the formula for sus- 
taining power of electro-magnets may 
be expressed as follows : 

2 Log B=Log P—Log A+7%.85875. 
B=number of lines of force 
per square inch. 
P=pull sustained by magnet 
in pounds=22,400 lbs. 
A=area of contact=56% 
square inches. 
Log P=4.35024 
Log constant=7.85875 
12.20899 
Log A=1.75011 
2)10.45888 
5.22944 170,000=—B. 

To calculate the reluctance of the 
magnetic circuit we have the for- 
mula: 


ago 


M M 
B= ——, or Z= —— 
Z B 


in which Z=reluctance. 
M=magneto-motive force. 
B=number lines of force in 
circuit. 
Log Z=Log M—Log B, 
but M=number ampere 
3.192— 432.256, 
and B=170,000 x 5614 =9,562,500. 
Log M=5.63583 
Log B=6.98059 
— 2.65524 .0452=Z. 

No attempt has been made to cal- 
culate the magnetic leakage, which, 
from the form of the magnet, must 
have been very great. This factor, 
as well as the reluctance, was doubt- 
less also increased by the number and 
roughness of pieces forming the 
magnetic circuit. 

Since the application of X rays to 
photography, several persons have 
suggested the possibility of using 
magnetic rays (as illustrated in Fig. 2 


turns x 





Vol. 30—No. 5 


in my first article, showing attraction 
through a soldier’s body) for the same 
purpose. ‘Three serious difficulties 
would have to be overcome before 
this could be accomplished; viz.. the 
tendency of the lines to curve away 
from each other; the difficulty of 
intercepting these rays. or even of 
refracting them except by the use of 
some magnetic substance, and finally 
of getting a sensitive plate that would 
be acted on by magnetic force. 

The first of these difficulties might 
possibly be overcome, at least par- 
tially, by using concave magnet poles 
facing each other, while the third 
could possibly be met by using some 
solution carrying minute particles of 
iron, magnetic oxide, or some other 
magnetic substance. The second 
difficulty appears to be insurmount- 
able, although in these days it would 
hardly be safe to say that it is 
absolutely so. W. R. Kriya. 

Rock Island, I]., January 18. 

——_- 
Calendars for 1897. 

An artistic, prettily colored and 
neat calendar comes to us from Wyc- 
koff, Seamans & Benedict, the sole 
manufacturers of the great Reming- 
ton typewriter. 

The Electric Appliance Company, 
of Chicago, send us a calendar that 
has *‘ four of a kind” that is hard to 
beat. Each isan ace, named ‘‘O. K.” 
wire, Armorite conduit, Electric Ap- 
pliance trade mark and Paranite 
wires and cables. ‘This heading is a 
very happy one. Seasonable goods 
are announced on the pages devoted 
to the different months. 

The James Kempster Printing 
Company, of New York, has favored 
the EvecrricaL Review with a 
calendar, as neat and serviceable as 
any that have come to this office. 
This great printing house kindly 
remembers its friends in this way 
annually, and this calendar, we notice, 
is the one always kept on desks for 
daily use by all recipients. 

The Peckham Truck Company 
compliments the Review office with 
a magnificent calendar—one of a size 
that pleases near-sighted editors. It 
is illustrated in a seasonable and sug- 
gestive way, showing street-railway 
snow-plows for the Winter months and 


- open cars and commodious palace cars 


for the Summer season. An occasional 
candid mention of the good qualities 
of the Peckham truck is very properly 


given. “ 


Committees of the Northwestern 
Electrical Association. 


The following committees to serve 
for the ensuing year were appointed 
by the chairman before the adjourn- 
ment of the Northwestern Electrical 
Association, recently convened at 
Milwaukee : 

Protective committee: Mr. Nor- 
cross, of Janesville; Mr. Copeland, 
of La Crosse; Mr. Mullein, of Mil- 
waukee. 

Programme committee: Mr. Mer- 
cein, of Milwaukee; Mr. Deland, of 
Chicago; Mr. Korst, of Racine. 

Special committee: Mr. Collins, of 
Elkhart ; Mr. Coleman, of Fond du 
Lac; Mr. Page, of Oshkosh. 

Insurance committee: Mr. Lord, 
of Waupaca; Mr. Debell and Mr. 
Merrill, of Ashland. 

Entertainment committee: Mr. 
Copeland, of La Crosse; Mr. Han- 
ley, of Marinette; Mr. Daniel, of 
Menominee. 

Ways and Means committee: Mr. 
Pamperin, of Oconto; Mr. Grimme, 
of Jefferson; Mr. Davis, of Neenah. 
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X RAYS, APPARATUS AND 





METHODS. 
\BSTRACT OF PAPER READ BEFORE 
THE ELECTRICAL SECTION OF 


THE FRANKLIN INSTITUTE, PHIL- 
ADELPHIA, DECEMBER 1, 1896, 





BY ELMER G. WILLYOUNG AND 
H. LYMAN SAYEN. 
(Continued from page 45.) 
TESLA COIL OR INDUCTION COIL— 
WHICH ? 


Having carefully examined the re- 
sults, apparatus and methods of 
others all over the country, devotees 
some of the ‘* high-frequency ” coil, 
some of the induction coil, and hav- 
ing made many and careful experi- 
ments with both forms of apparatus 
ourselves, we favor the induction 
coil. Our reasons for this preference 
ure briefly stated : 

A. Simplicity : One coil instead of 
two. 

B. Ease of Manipulation: There 
being more than double the number 
of factors to attend to in the Tesla 
coil than in the induction coil. 

C. Cleanliness: The ‘“high-fre- 
quency” coil requires an oil bath, 
which must be renewed from time to 
time to avoid gumming. It is difti- 
cult, also, to find an oil which will 
not, eventually, act upon the insula- 
tion of the wire by virtue of the acid 
or other impurities which the former 
may contain. 

D. Sharp Definition: The * high- 
frequency” coil produces an _ alter- 


nating discharge —thus with the 
double-focus tube giving us two 


sources of X radiation and consequent 
blurring of the image. Ifa single- 
focus tube be used, the discharge in 
one direction is either lost or tears 
off particles of the platinum reflector, 
thus blackening the tube and soon 
destroying its effectiveness. 

E. Noiselessness: This, from the 
surgeons’ and physicians’ standpoint, 
is perhaps the most important con- 
sideration. With tube in action the 
induction coil is practically noiseless, 


suve for the low hum of motor or 
vibrator. Improperly designed vibra- 


tors often rattle and rasp in a very 
irritating manner. Io the “ high- 
frequency” coil, however, the dis- 
ruptive discharge over the air gap is 
the vital cause of its action. It is 
much more violent than a discharge 
of corresponding length from the 
mduction coil, being of a rattling, 
cracking character. That such noise 
can not but have a most unpleasant 
effect upon the patient who comes 
into the operating-room in a condi- 
tion of more or less nervous collapse 
anyway is obvious. 

F. Strain on ‘Tube: It has been 
argued by advocates of the ‘ high- 
frequency” coil that it is much less 
hard upon the tubes. Our own 
observation has been just the reverse 
of this and has satisfied us that the 
wear and tear is very much less with 
the induction coil. 

G. Results: Although we have 
diligently examined, we have yet to 
see results obtained by any form of 
apparatus superior to those made right 
here in Philadelphia by Dr. Good- 
speed, of the University of Pennsyl- 
vania; Dr. Stern, of the Polyclinic 
Hospital; ourselves, and many others 
who might be mentioned, and this 
either as regards detail, penetration 
or quickness of exposure. Indeed, we 
may say that we have never seen re- 
sults obtained with the Tesla coil that 
are equal in any of the above respects 
to the results just referred to. 

THE TUBE. 

Many forms of tubes have been 
suggested. With practically no ex- 
ception, all tubes now in use employ 
as cathode a concave aluminum disk, 
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whose center of curvature is at the 
center of a small platinum plate 
(three-eighths to three-quarterssquare 
inch in area), the plane of the plate 
being inclined to the normal from 
center of the concave cathode. This 
platinum plate is sometimes made the 
anode — sometimes the anode is a 
separate plate or wire elsewhere in the 
tube. This form of tube is known as 
the ‘‘ focus” tube, the cathode rays 
being focused upon the platinum 
plate, which then becomes the active 
source of X rays. In the double- 
focus tube we have two concave 
cathodes at opposite ends of the tube, 
the platinum wire reflector being in 
the form of a wedge with a side 
presented to each of the concave 
cathodes. 

In the use of the tube everything 
depends upon the vacuum, X rays 
seeming to be of a heterogenous 
character just as are light rays, the 
quality of the X ray varying with the 
degree of vacuum. The higher the 
vacuum, the more penetrating power 
the tube has. Hence it is well to 
select tubes and use different tubes 
for different purposes. A tube of 
extremely high exhaustion is best for 
working through the body, but with 
forearm, hands, feet, etc., the tube 
has too great penetration, the bones 
appearing almost equally transparent 
with the flesh. 

The chief difficulty with most tubes 
is the change of vacuum which takes 
place in use. This is thought to be 
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due to the occlusion of the residual 
gas upon the inner surface of the 
glass—resulting in an increased vac- 
uum. It may be partially restored 
by heating the tube by use of a spirit 
lamp or Bunden flame. This must 
be very carefully done, however, to 
avoid cracking the tube. When the 
platinum reflector is used simply as 
an anti-cathode, and the anode ts alu- 
minum, a simple reversal of the dis- 
charge wiil prove fairly successful. 
Some makers have adopted thescheme, 
practiced now for many years, of blow- 
ing a small side pocket upon the tube, 
into which is placed phosphoric anby- 
dride or some other chemical sub- 
stance or composition absorbing moist- 
ure. When heated, this substance 
gives off vapor to make up for the 
loss. It is difficult, however, to drive 
off just the right amount of vapor in 
this way, and the vacuum is liable to 
be made too low, in which case flesh 
and bone are about equally opaque. 
So rapid is this change of vacuum, 
that in most cases involving over a 
few minutes’ exposure or running of 
the tube, one of the above methods 
becomes necessary. In any case,event- 
ual almost complete exhaustion seems 
to be the rule, and the tube must then 
be returned to the makers and re- 
exhausted. 

** Blackening”’ is another cause of 
decreased efficiency in the tube. It 
is due to deposition of platinum upon 
the inner surface of the tube. 

The “Bowdoin” tube, shown in 
Fig. 5, was devised after a consider- 
able amount of experimental work by 
Professors Robinson and Hutchins, of 
Bowdoin College. In general design 
it does not differ essentially from 
many other forms of focus tube upon 
the market. The two respects in 





which the tube does differ from other 
tubes are: Ist. In the arrangement 
of electrodes the reflector plate is 
not connected to the coil at ail, but 
merely acting as an obstacle to the 
bombarding rays, while the anode is a 
disk at the end of the tube away from 
the cathode. This arrangement is 
found to perfectly and entirely pre- 
veut blackening, no matter how long 
the tube may be used. 

The most important feature of this 
tube is, however, the presence upon 
its interior surface of a fluorescent 
material which has been fused right 
into the surface of the glass. As the 
tube is used, this material, either by 
the bombardment, or heating, or 
both, gives off just enough air or 
vapor to make up for the occlusion 
due to the natural working of the 
tube. The vacuum, therefore, tends 
to remain always constant. Although 
it seems almost absurd that one could 
put in just enough of this material 
to make up for the gas otherwise 
lost, yet it is a fact that these tubes 
remain practically unchanged in 
vacuum at all times, the equivalent 
spark length retaining its value at all 
times within, at the outside, a vari- 
ation of 10 per cent. 

In use the tube requires no ‘* nurs- 
ing” whatever. It should always 
have to start with a parallel spark 
gap which should be quite smal] ,say an 
inch or an inch and one-half,and either 
the primary current or the vibrator 
tension adjusted so as to produce only 
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very small secondary discharge. he 
energy of this secondary discharge 
may then be immediately increased 
until the reflector plate shows a dull 
red spot of about half the size of the 
nail of the little finger. The tube is 
now in its most efficient condition, 
and, with a well constructed and 
smooth-working brake, may be run 
for an hour or two without the 
slightest attention. The “getting 
ready,” as above described, takes con- 
siderably less time than the time it 
has taken us to describe it. Indeed, 
in eur own work, we do not trouble 
to make this preliminary adjustment 
at all, as we make it once for all when 
we first begin to work with a tube, 
and do not afterward disturb it, 
merely closing down the switch when 
starting work. 
[To be concluded.) 
_— 


The Metropolitan Street Railway 
Company Indicted. 


The Grand Jury of New York 
indicted the Metropolitan Traction 
Company and the Metropolitan Street 
Railway Company, last week, for 
maintaining a public nuisance. The 
public nuisance is the propelling of 
cars at high speed on the Broadway 
cable carve at Fourteenth street, 
known to the press of the city as 
** Dead Man’s Curve.” 

The charge under the indictment 
is a misdemeanor, and the corpora- 
tions, if convicted, can be fined 
$500. But in case it is shown later 
that the officials of the corporations 
give orders to continue the nuisance, 
they may be individually indicted and 
arrested. The attorney of the railway 
company will appear in the Court of 
General Sessions this week to plead 
to the indictment. 
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TELEPHONE NEWS AND 
COMMENT. 


The annual report of the Central 
New York Telephone and Telegraph 
Company, of Utica, N. Y., shows the 
following: Capital stock, $800,000, 
of which $500,000 is actually issued ; 
debts, $70,000 ; assets, $100,000. 


The Bradshaw block, in Waxa- 
hachie, Tex., including the Bell 
Telephone central office and a number 
of stores, saloons, restaurants and a 
newspaper office, have been destroyed 
by fire, causing a total loss of $65,000. 
It is not known how the fire origi- 
nated. 





At the annual meeting of the stock- 
holders of the Orange County ‘Tele- 
.phone Company, the following board 
of directors for the ensuing year were 
elected: T’. D. Mills, J. E. Iceman, 
R. C. Tuthill, Jr., Leander Brink, 
L. V. Sinsabaugh, G. A. Swalm, Jr., 
J. L. Wiggins, A. 3. Wilbur, 'T. A. 
Weller, Krank Harding, L. 8. Stivers, 
Wm, A. Marshall. 


At the regular annual meeting of 
the stockholders of the Home ‘Tele- 
phone Company, of Wabash, Ind., 
the following officers were re-elected : 
R. F. Blount, president; F. M. Lake, 
vice-president ; J. M. ILaas, secretary, 
and John Hipskind, treasurer, while 
the tollowing board were elected to 
serve the ensuing year: R. F. Blount, 
F. M. Lake, John Hipskind, J. M. 
Haas, Thos. McNamee, Jr., Alf. 
Har‘er and W. 8. Stitt. 





The Johnstown, Pa., Telephone 
Company has an all-night service at 
its central office, and has established 
in connection therewith a unique 
method of helping out those of its 
subscribers who do not care to trust” 
themselves to get up at a certain de- 
sired hour without some outside 
assistance. It is a call system, some- 
thing on the style of that in vogue at 
the hotels. The subscriber who 
wishes to wake at a certain hour calls 
up central and tells the operator, 
who *‘ makes a note of it.” When the 
set hour arrives the operator rings 
up the subscriber who made the 
request. If he turns over and fondly 
imagines it’s only an alarm-clock, he’s 
nicely fooled, says a local paper, as 
the telephone bell will keep ringing 
until an answer is turned in to central, 
giving assurance that the sleeper is 
awake. In the same manner, if a 
physician is called for and can not be 
reached, if requested, he will be notified 
of the call as soon as he can be reached 
and told whence it came. 

--:- 


A Large Armorite Contract. 


Mr. James F. Cummings, general 
manager of the Armorite Interior 
Conduit Company, of Detroit, has 
just closed a large contract for his 
company’s popular Armorite interior 
conduit. The contract calls for 200,- 
000 feet of conduit, to be used in the 
new Girard Building, at 'l'welfth and 
Girard streets, Philadelphia. ‘The 
day the contract was closed Mr. Cum- 
mings telegraphed the order to Detroit, 
and 35,000 feet of Armorite were 
shipped to Philadelphia at once. 
Armorite is rapidly making an envi- 
able reputation for itself, especially 
in the East, where Mr. Cummings’s 
effective and progressive methods are 
rapidly bearing fruit. 
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THE EQUIPMENT OF MANUFACTUR.- 
ING ESTABLISHMENTS WITH 
ELECTRIC MOTORS AND ELEC- 
TRIC POWER DISTRIBUTION. 
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(Continued from page 35.) 

8. Cleanliness — This point has 
been sufficiently touched upon just 
before. 

The experience in all the establish- 
ments, from which I have been fortu- 
nate enough to receive information, 
shows that for plants using not less 
than 100 horse-power the electrical 
transmission is so much more satis- 
factory and economical that it is a 
misfortune for a new manufacturing 


plant, except under very exceptional” 


conditions, to be constructed with 
any type of transmission except the 
electric. It is to be understood that 
the electric equipment should be 
such that crane motors can be oper- 
ated from the generators and trans- 
mission wires which are laid down for 
the regular factory power distribu- 
tion, and, for the best results, the gen- 
erators should also be adapted to the 
purpose of factory lighting. These con- 
ditions are fulfilled by either a 220-volt 
continuous-current system.using com- 
pound wound generators, or bya poly- 
phase alternating-current system. In 
the average manufacturing establish- 
ment the former seems to promise the 
best results, though more experience 
with the latter may prove it to give 
equally satisfactory results. The 220- 
volt continuous-current plant allows 
the use of 220-volt incandescent lamps 
connected directly between the posi- 
tive and negative transmission wires. 
or arc lamps may be used in sets of 
four. 

The status of electrical transmission 
in plants already built and equipped 
with mechanical transmission is more 
complex. Establishments which turn 
out heavy products, such as loco- 
motive works, engine works, boiler 
works. machine tool works, iron 
mills, ete., profit so much bv elec- 
trical cranes that an electric plant is 
an invaluable accessory. It is then a 
natural step to do away with counter 
shafts and belts running to the larger 
tools, which may then be equipped 
for driving by electric motors and 
placed in a more convenient position 
withreferencetohandling the product. 
This change always results in a Jarge 
reduction of thecost of manufacturing, 
and if carried out with caution and 
judgment is invariably satisfactory. 
A somewhat similar condition exists 
in establishments which turn out a 
bulky product, such as agricultural 
works, carriage works, ete. The con- 
venient arrangement of machinery 
which may be gained by using elec- 
tric motors adds materially to the 
product that can be put through such 
a shop, or largely reduces the trans- 
mission losses caused by quarter-turn 
belts, bevel gearing. etc. In the case 
of a plant of this type, upon which 
careful and complete tests have lately 
been made by two of my students, it 
is shown that the actnal saving of 
power. attendance and repairs, now 
lost in great quarter-turn belts and 
other features usual iv the mechanical 
transmission system of a somewhat 
scattered agricultural works. would 
nearly pay the annaal sum necessary 
to cause a change of the old system 
into an electrical system to be profit- 
able; while additional convenience in 
the location of tools, immunity from 
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expensive stoppages due to injured 
belts, etc., and the advantages of 
satisfactory illumination gained from 
the power generator would give a 
large margin of profit upon the ex- 
pense of putting in the electrical 
plant. Establishments which turn 
out a lighter and less bulky product 
gain less in convenience from the 
electric power, but there are numerous 
industries in which the cleanliness 
resulting from the suppression of 
shafts and belts is of the greatest 
moment. In these the electrical 
transmission may be made a great 
money saver, as is shown by the expe- 
rience of its users. 

There are many special conditions 
which make the adoption of electrical 
transmission of advantage in estab- 
lishe1 industries, where otherwise it 
would not pay to incur the expense 
involved in a change from an estab- 
lished mechanical transmission to a 
new electrical transmission. Thus, 
for instance. when an isolated build- 
ing is located at some distance from 
the main building of the plant, the 
expense of operating a separate steam 
plant in that building. or of con- 
veying power to the building by 
piping steam from the main plant, or 
by means of mechanical transmission, 
is often several times as great as the 
total annual cost of a complete 
electrical plant to be used for the 
purpose. In the total annual cost I 
include interest and depreciation, as 
well as fuel, attendance and repairs. 
A number of cases of this kind have 
fallen under my observation. 

Another case. in which the same 
result obtains. came under my obser- 
vation recently. Here the establish- 
ment was a large one, with consider- 
able transmission losses (equal to 
nearly 70 per cent of the average 
useful load), and a considerable econ- 
omy in fuel, attendance and repairs 
would be effected by replacing the 
mechanical by an electrical trans- 
mission. The large expense involved 
justly deterred the proprietors of the 
plant from entering upon the change. 
The prime power plant of the estab- 
lishment is now found to be toosmal] 
to carry the* maximum load of the 
plant with late additions, while the 
reduced percentage of loss incident in 
this case to the electrical trans- 
mission would enable the engines to 
carry the load satisfactorily. The 
complete cost of a change to the elec- 
trical transmission is not greatlv in 
excess of the cost which would be 
required in making the changes in 
the power plant, which would be 
required for the purpose of adding an 
engine. These conditions being fully 
considered, and charging the excess 
cost only to the electrical trans- 
mission, the latter would make an 
annual saving in the cost of operat- 
ing the works which would well repay 
for its installation. The electrical 
plant is here placed upon a basis 
which is quite near its position with 
respect to new establishments. 

It is unnecessary to multiply sim- 
ilar instances. but I will close by 
summarizing the matter as follows: 

1. In constructing new manu- 
facturing plants, the extra first cost 
of a complete system of electrical 
transmission for the works is negli- 
gibly small (except under exception- 
able circumstances) compared with 
the annual saving effected by its 
means when its advantages are 
properly utilized. 

2. In certain industries the advan- 
tages of electrical transmission out- 
weigh the first cost of making a 
change from mechanical to electrical 
transmission in established plants, 
while in many plants where this con- 
dition would not commooly exist the 
arrangement of buildings or the 
growth of the plant is frequently of 
a character, with reference to the 


prime power plant, which places elec- 
trical transmission upon an advan- 
tageous footing, either as an auxiliary 
to the main transmission or as a rival 
to the existing mechanical trans- 
mission. 

There is one more important 
question which affectselectrical trans- 
mission alone. That is the question 
of the subdivision of power at the 
machinery. Briefly, the following 
seems to be the general consensus of 
opinion amongst those who have 
operated plants with electrical power: 
All large tools, such as use from five 
to seven and one-half horse-power 
and over. should be supplied with 
individual motors, while smaller tools 
or machines requiring less power 
should be grouped and driven from 
motor-driven shafts. ‘These groups 
should ordinarily be arranged so that 
a motor of not less than from three to 
five horse-power capacity is required, 
and not more than from 10 to 15 
horse-power. The grouping of tools 
and subdivision of the power, it may 
here be said, is a matter which can be 
given only the most general treatment 
as a whole, as each industry includes 
conditions of its own which must be 
taken into the count. 

It may be pertinent to remark at 
this point that I have excluded from 
consideration all data obtained from 
electrical transmission plants in the 
manufacturing establishments of the 
electrical companies. There are a 
half-dozen such plants, several of 
which are very large, from which ex- 
cellent results have been obtained, 
but these must lie under the suspicion 
of being ‘‘show plants.” I there- 
fore have confined myself to the re- 
sults obtained in plants which are 
entirely independent of the electrical 
industries. 


DISCUSSION. 


Mr. Nichol: I would like to ask 
Mr. Jackson if any of these plants 
that he has taken have used the elec- 
tric tool; for instance, the lathe— 
where it gets into the extreme refine- 
ment? I think he has touched on 
that in general. I would like to 
know if thatis included in the plant ? 

Mr. Jackson: A great many tools 
are directly driven through gears or 
belts, but only in a very few cases are 
the motor armatures mounted 
directly on the spindles of the tools. 

‘The Chair: There is a use of elec- 
tric power in a small way from the 
manufacturing plant, I believe, driv- 
ing isolated printing plants and 
machines of various kinds. in which 
the electric power is not derived by 
the owner or operator of the 
machines, but possibly from some of 
the general electriccompanies. I be- 
lieve that Mr. Jackson did not cover 
the merits of that class of machinery 
in this paper. 

Mr. Jackson: In case of printing 
establishments, the question of clean- 
liness is so important that in many 
large establishments they may save 
thousands of dollars per year by sup- 
pressing their belts and shafting, and 
in such cases they can well afford to 
equip their larger presses with direct- 
connected electric motors, while the 
smaller machines can be equipped in 
groups. Thisis being done in a great 
many cases in the East. I do not 
think of any printing establishment 
at present in Chicago where it is 
carried out, hut there are many cases 
in Boston. New York, and perhaps 
Philadelphia, where it is done. In 
some printing establishments that I 
have seen, the establishments own 
their own steam plants and generate 
their own current; in other cases 
they buy the current from the local 
illuminating companies. It depends 
upon circumstances whether pur- 
chasing from outside concerns is 
cheaper than the generation of the 
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current in the building. In large 
cities the generation of from 50 to 
250 horse-power in a building is a 
somewhat expensive performance, 
and it is very frequently that the 
current is purchased. I believe there 
are comparatively few that have 250 
horse-power to buy. The printing 
establishments have found, as far as 
I can find out, that electricity is a 
paying investment, on account of its 
cleanliness, if for no other reason. 

Mr. Coster: I would like to take 
one little exception to the very ad- 
mirable paper of Professor Jackson. 
He made a statement that. the poly- 
phase motor would, in a short time, 
come up to the direct motor, or some- 
thing to that effect. Will you kindly 
read the exact remark ? 

Mr. Jackson: I will read the exact 
remark. |Reads.| ‘‘In the average 
manufacturing establishment the 
former (that is, the 220-volt continu- 
ous current system) seems to promise 
best results, though more experience 
with the latter (that is, the polyphase 
system) may prove it to give equally 
satisfactory results.” In explana- 
tion of this statement I may say that 
it is an unfortunate fact that I was 
able to get data from only one estab- 
lishment, outside of the electrical 
mapufacturing establishments, which 
was equipped with polyphase motors. 
The statement came to me from this 
establishment that the fuel expense 
is greater now than it was formerly 
with mechanical transmission (shafts 
and belts). Experience with poly- 
phase transmissions in manufactur- 
ing establishments is so limited that 
one is forced to the position held in 
this paper, which position is certainly 
entirely fair to the polyphase system. 

Mr. Coster: I am very glad you 
are so fair. I will tell you why it 
costs more to operate this particular 
plant. These people put in an ex- 
perimental] plant to test the reliabil- 
ity of electric power; they work 
it in connection with their steam 
plant; they have not put in souffi- 
cient power to enable tkem_ to 
shut down the other steam engines. I 
saw the vice-president of the com- 
pany, and he told me he would 
have enlarged his plant considerably 
this year if it had not been for the 
financial condition of the country 
and the uncertainty before the Presi- 
dential election; also that he surely 
expects to extend very largely next 
Spring. I would like to enlighten 
Professor Jackson in a few very brief 
remarks, and tell him some of the 
decided advantages of the polyphase 
svstem over the direct-current system. 
First of all, the motor has no brushes, 
commutator or collector of any kind ; 
this is the very last type of motor 
which the Boston & Maine Railroad 
are installing in their new shops at 
Concord, N. H. Secondly, you can 
obtain a motor which is much more 
efficient at less than full load than 
any direct-current motor that is 
manufactured. Third, you have a 
system which, owing to its flexibility, 
has practically no limit to the distance 
of transmission within 15 or 20 miles. 
There are many more, but I do not 
wish to take up your time at present. 
These are some of the principal ad- 
vantages, and it is plain that they are 
very important ones. 

The Chair: We would like to hear 
further on the subject, either from 
Mr. Coster or from any other gentle- 
man present (bat can discuss. the 
matter. Mr. Arnold, could you say 
anything on that subject ? 

Mr. Arnold: I can not say that I 
am quite so sanguine about the poly- 
phase motor for this particular appli- 
cation of the work. I do think it 
has a very large field, where the motor 
load is practically constant. or where 
it is not necessary to start it and 
stop it too often. 1 won’t say 
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that it might not be for such cases 
as Professor Jackson has men- 
tioned, but I have not had suffi- 
cient experience with it to know 
from my own judgment. I have put 
in a number of power transmission 
plants in factories for distributing 
power with direct current, and am 
getting good satisfaction with it. I 
am now installing in a printing es- 
tablishment printing machine motors 
and printing presses. I also equipped 
a factory about a year ago, where I 
thought the conditions were very 
nicely created for the adoption of 
electric transmission by the burning 
of the old factory, which was built 
on the belted principle. We rebuilt 
the plant on electric lines, and he 
seems to be very much pleased with it. 

I wish to take one exception to the 
statement Professor Jackson made, 
which he has since modified, so that 
it need not be considered a criticism, 
which is to the effect that it will pay 
you to buy power for small establish- 
ments. I believe he put the limit 
up to 250 horse-power. In any plant 
over 150 horse-power you can produce 
the energy. in my judgment, for less 
money than you can afford to buy it, 
because you almost invariably have 
to heat the building, and you must 
have a boiler plant. You have got 
to have an engineer to run the 
boiler plant, according to the city 
license, therefore you ure saddled 
with the expense of an engineer, and 
probably a fireman. ‘That being the 
case, you can operate an electric 
plant with little additional expense, 
possibly two men and the cost of 
fuel for producing the extra power, 
and you also have the advantage 
f being able to utilize the same 


steam you make the _ power 
with for heating the building. 
That is the case we have in the 


Board of Trade here. Now, under 
those conditions, I think it is per- 
fectly evident that you can produce 
your own power for less money than 
you can buy it, because, with suitable 
additions—I mean with a plant of that 
sort or a little larger, with fuel at 
$3 a ton—you can produce a kilowatt 
hour and put it on the switchboard 
for about acentandaquarter. That 
being the case, you can not afford to 
buy energy at from five to seven cents 
per kilowatt hour. Ido not mean to 
say that I can produce it at that 
price, including wages and _ every- 
thing, as this is only the fuel expense, 
to which you must add the interest, 
and whatever attendant’s wages should 
be charged to electric plant, which. 
by the way, you carry in the building 
any way. ‘To dothat would probably 
bring the cost up to three and one- 
half cents per kilowatt hour, and you 
can not usually buy it for less than 
five to seven cents per kilowatt hour. 

Mr. Nichol: I would like to ask 
Mr. Arnold if the question of liability 
would not enter into that matter; 
that is, is there not less chance of 
accident and stoppage when taking it 
from the central station than when 
producing it from a comparatively 
small plant ? And then, in addition to 
that, the space occupied in the print- 
ing office, taking in the center of the 
city, floor space is very valuable, in 
most cases it is chuck full of printing 
presses, so that there would be very 
little room for the steam plant and 
engine and dynamo. 

Mr. Arnold: I do not think space 
is sufficiently valuable to prevent 
your occupying it for power. Itisa 
question whether you want to buy it 
or whether you can generate the 
power yourself. The other point of 
always being attached to a central 
station is easily answered by the 
statement that we can design any 
plant on a certain system, whereby 
you can have a main switch capable 
of connecting the plant instantly 
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with the central station, and you 
then have the central station to draw 
from in case of accident. That is 
one way. The other is to put ina 
duplicate engine or dynamo. Either 
one of these plans will meet the 
emergency. 

Mr. Arnold: There was one thing 
I failed to say about the railroad ques- 
tion. I do not want the meeting to 
adjourn without setting myself right 
on it, and that is, that it 1s not going 
to be entirely a question of economy 
that is going to govern the equipment 
of steam roads with electricity; it is 
going to be a question of what is de- 
manded by «he patrons of roads on 
suburban service, and a case of rail- 
roads protecting themselves against 
competition with the trolley: there- 
fore I expect a very marked increase, 
in the near future, in the application 
of electricity to steam roads. The 
demand of the traveling public, then, 
is what is going to bring the pressure, 
instead of very marked expected 
economy which is going to be effected 
in the consumption of fuel. There 
will be great economy to the roads in 
saving of labor, and that will pay the 
roads, but it will not come in the 
shape of fuel economy, except in 
special cases, as much as in the sav- 
ing of labor. With these elements 
working in favor of electricity, it is 
fair to presume that the steam roads 
will equip short lines for suburban 
service as promptly as_ possible, 
and gradually extend the system 
by reducing the weight of their 
trains and ruuning more of them, 
thus approaching the conditions 
favorable for electricity until a large 
number of the lines will become 
equippel electrically throughout their 
entire length, and especially and 
speedily will this be effected if the 
efficiency claimed by Dr. Jacques can 
be realized in practice. 

Mr. Gibbs: Mr. Chairman, I hope 
Professor Jackson will feel] justified. 
in the publication of his paper, in at 
least giving the class of manufacture 
referred to in each letter he quotes. 
If he prefers not to say definitely 
whether it is, for instance, a locomo- 
tive works or a cotton mill, if he will 
say ‘“‘ heavy” or *‘light machinery,” 
it will be some guide in drawing 
useful conclusions. I recognize one 
of the establishments, that having 
about 1,500 horse-power of motors, 
and I was informed the other day at 
their works that the cost of repairs 
on electric motors—they have got 
140—was considerably less than the 
former cost of belt repairs, and they 
are very much pleased in every way 
with the adaptability of electricity 
to shops manufacturing heavy ma- 
chinery. ‘The gain in appearance in 
their shops is really marvelous; it 
can not be appreciated without seeing 
it. In two or three shops they have 
one-half run by electricity and the 
other half by the old belt transmis- 
sion. and it is like going from night 
to day, coming from the belted de- 
partment to the motor-driven depart- 
ment. Ani [ will say, further, that 
they have adopted a plan which I 
consider a good one, from a mechani- 
cal standpoint, of connecting their 
motors by short belting to the tools. 
This gives a flexibility in starting 
and stopping and relief from sudden 
strains; it is, in fact, a good me- 
chanical proposition. I have seen, 
and we have discussed a good deal, 
the proposition of connecting motors 
into the head stocks of lathes by direct 
gearing, also of using motors direct 
connected without gearing. This 
can be done, but there does not seem 
to be any electrical or mechanical 
sense in doing it, and economically it 
is an absurdity, for in the case of an 
electric motor, as in a steam engine, 
the first cost will increase as the 
speed decreases, 


In the locomotive shops we have 
not been able to go into electric 
transmission to any great extent yet, 
for the reason that the railroads have 
not been inclined to take up avoid- 
able expenditures during the past 
few years. I do not expect, there- 
fore, to see much development in this 
line until business improves. In our 
shops in Milwaukee we have outlined 
a number of applications that can be 
made to great advantage. One we 
have lately made may be of interest. 
We had an old walking crane, which 
ran on a single track and was pro- 
pelled by a cotton cable running ata 
very high velocity, and which cost us 
a great deal for repairs. We found, 
by taking the current readings of a 
motor temporarily connected to the 
rope countershaft, that it took 15 
horse-power to ‘‘idle” the rope and 
only two additional horse-power to 
lift the weight, or traverse the crane. 
We applied, at small expense, two 
steel-clad motors of three hurse-power 
each to the crane, one for traversing 
and one for hoisting, and it has been 
operating to our perfect satisfaction 
for the past six months. We esti- 
mate we will pay for the equipment 
in cost of power saved in one year. 

-_—_- 
GOVERNING OF WATER POWER 
UNDER VARIABLE LOADS. 





READ BEFORE THE AMERICAN SOCIETY 
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The government of water power 
under variable loads has always been 
considered a difficult problem under 
the most favorable conditions. Many 
operators of water-power plants where 
changes in load are great and sudden 
have found their government so un- 
certain and near the danger line that 
it was believed a few years ago that 
small electric street railway plants 
could not be successfully operated by 
water power. With large plants the 
change in load represents but a small 
percentage of the whole power in use, 
so that the variation in the load is not 
so extreme as to cause serious diffi- 
culty in the government of the power. 
It is the extreme and sudden change 
that causes trouble. 

The modern ball governor, as used 
to regulate water-wheels, is sutis- 
factory in its operation where the 
power used is fairly constant, but be- 
comes entirely inadequate for the 
government of water power where 
the changes of load are sudden and 
extreme. The author had this prob- 
lem of the government of water 
power brought to his attention a few 
years ago aud found little published 
data to assist him in solving it. The 
solution became a matter of experi- 
ment. 

The power to be governed consisted 
of a pair of 224-inch Victor turbine- 
wheels working under 40-foot head. 
These wheels generated about 400 
horse-power on the wheel shaft, which 
is used in operating six miles of elec- 
tric street railway having a 20-min- 
ute service. On this line are 
employed from four to ten cars 
daily, equipped with two 15-horse- 
power single motors. Extremes 
of variable load are of daily occur- 
rence. ‘There are moments when, 
with four or more cars in service, the 
load is suddenly removed by the 
stopping of all cars at once, making 
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a sudden change from a load of 120 
horse-power or more to no load on the 
generators. 

This was the cause of frequent 
annoyance and expense, due to the 
burning out of armatures, as the ball 
governor of the water-wheels does not 
act quickly enough to prevent racing 
of the wheels at times. A large fly- 
wheel roped with five two-inch diam- 
eter ropes from the wheel-shaft failed 
to hold the wheels always in caeck. 
When the wheel governor, assisted by 
the balance-wheel,succeeded in check- 
ing the speed, as frequently occurred, 
the recovery of the necessary power 
to operate the entire load was neces- 
sarily slow in action, causing delay in 
the starting of the cars. The water 
to operate the wheels mentioned is 
conducted from the head works at 
the dam to the wheels through a 
penstock nine feet in diameter and 
400 feet long. The absence of a vent 
or standpipe on the penstock made 
the problem of government of power 
still more difficult of solution. It 
has been the practice among hydraulic 
engineers, so faras the author is aware, 
to disregard length of penstocks 
in designing water-power plants. 
From the author’s observation and 
experience it isshown that the shorter 
the column of water in the penstock, 
the easier it can be regulated or gov- 
erned in flow at the wheel; in other 
words, in reducing the time of get- 
ting power from the water to a mini- 
mum where long penstocks are indis- 
pensable, it will add greatly to the 
facility of governing the water if a 
standpipe is placed on the penstock 
near the wheels to be governed, of a 
diameter equal, or nearly so, to that 
of the penstock. The vent pipes, as 
generally used on such penstocks, are 
entirely too small to be of any material 
service in governing the water power 
developed. 

A patented electric governor was 
obtained and has now been in oper- 
ation for about two years, and has 
proved successful beyond all expecta- 
tions. This electric governor con- 
sists of a gate regulator, a high-speed 
engine regulator and a common tele- 
graph or gravity battery, with its 
circuit. The regulator is powerful 
enough to contrel the wheel gutes, 
and receives its power directly from 
the wheels. Itis also so sensitive that 
the battery current will cause it to 
move the gatesas desired. The engine 
governor is simply used as an indi- 
cator of speed, and as the indicator 
rises or falls 1t makes an electric con- 
tact, telegraphing the regulator which 
way to move the gate. ‘This governor 
is not an expensive piece of mechan- 
ism. Its construction is simple. The 
expense of maintenance for the time 
it has been in service has beeu nom- 
inal. While the author is not pre- 
pared to say that this is the best 
device on the market for the govern- 
ment of water power under variable 
loads, he can say that it is the best 
and least expensive device that has 
come to his notice, and that it bas 
solved the problem of the government 
of water power under extreme vari- 
able loads in the instance herein 
cited, 
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The latest rumor concerning Mr. 
C. 'T’. Yerkes, the well known finan- 
cier and street railway man, is to the 
effect that he has secured control of 


the elevated railways in Chicago. It 


is further believed that Mr. Yerkes 
of 
company to be formed by consoli- 
We 
hope the rumor is true. Mr. Yerkes 


will later appear at the head 


dating all the elevated roads. 


is a genuine believer in electric trac- 
tion, and if the report quoted is ful- 
filled, Chicago may rest assured that 
traffic on all her elevated railroads 
will be carried on by electric power. 





Interest in the X ray continues un- 
abated, and the thousands of intelli- 
gent experimenters now at work are 
rapidly broadening its field of prac- 
tical usefulness. Many hospitals, and 
surgeons in private practice, have 
already secured their own sets of 
X-ray apparatus, and the day will 
soon come when no hospital or sur- 
geon of ability can afford to be with- 
out an X-ray outfit. The manu- 
facturers of this apparatus report a 
large and growing demand for their 
goods, and several of the larger houses 
have difficulty in keeping pace with 


their orders. 





An important addition to the rapid- 
transit facilities of Greater New York 
is proposed in a tunnel for electric 
cars beneath the East River, starting 
near City Hall in New York and 
coming out near Furman street in 
Brooklyn. [t is planned to thus 
unite the surface railroads of these 
two great communities so that passen- 
gers can travel from one to the other 
without change. This is an enter- 
prise that should succeed, and the 
large capital necessary will undoubt- 
edly be easily secured to carry it 
through to completion. ‘he esti- 
mated cost is $3,500,000. 

ARE TELEPHONE COMPANIES UOM- 
MON CARRIERS? 

In Illinois, the home of a number 
of successful anti-Bell telephone ex- 
changes, a bill has been introduced 
in the legislature declaring that all 
telephones are common carriers. Ac- 
cording to its provisions every tele- 
phone company shall permit any other 
person or corporation, operating a 
telephone line, to connect with its 
wires by any device or system com- 
monly used for long-distance tele- 
phones, and shall receive and trans- 
mit all messages that may be offered 
by the connecting company, and shal] 
repeat or cause to be repeated as many 
times as may be necessary to a proper 
and distinct delivery of the message. 
As this is evidently part of the plan 
of the independent companies to 
compel the American ‘l'elephone and 
Telegraph Company (long-distance) 
to accept telephonic connection from 


their exchanges, the outcome will be 
watched with interest and will be 
important. At the present time only 
licensees of the Bell company connect 
with the long-distance system, and 
these only when telephone exchanges 
are specially equipped with the im- 
proved far-speaking instruments 
owned by the Bell company. 
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MR. PAYNE AS A CABINET 
OFFICIAL. 


Mr. J. E. Keelyn, of Chicago, a 
prominent and enterprising anti-Bell 
telephone man, is opposing vigor- 
ously the suggestion of the selection 
of Mr. HenryC. Payne, of Milwaukee, 
as a member of President-elect Mc- 
Kinley’s Cabinet. This opposition is 
based on the fact that Mr. Payne is 
financially interested in the Wisconsin 
Telephone Company, a licensee of the 
American Bell Telephone Company. 
With his accustomed energy, Mr. 
Keelyn has secured a long list of 
signers to a protest and forwarded 
the document to Canton. We can 
not see that the point is well taken. 
We do not believe that Mr. Payne’s 
interest in a telephone company or 
any other reputable company would 
impair his usefulness or prejudice his 
judgment as a member of the Cabinet. 
As well could opposition be urged by 
private banks and State banks to the 
appointment of Lyman J. Gage, a 
National bank president, of Chicago, 
to the Secretaryship of the Treasury. 
As well might the few remaining 
horse-and-mule street-car interests op- 
pose this appointment as prejudicial 
to their welfare, for Mr. Payne pos- 
sesses large interests in electric rail- 
ways, and is ex-president of the 
American Street Railway Association. 
It has not been announced that Mr. 
Payne is to bea member of McKinley’s 
Cabinet, but if he is he will bring to 
that position tremendous energy, 
great executive ability and an experi- 
ence in honorable politics that pecu- 
liarly befit him, in our opinion, for 
its responsibilitics. 





BOOK NOTICES. 

‘*' TRANSFORMERS FOR SINGLE AND 
MULTIPHASE CURRENTS,” by 
Gisbert Kapp. Whuittaker. Lon- 
don; MacMillan, New York. 
Price, $1.75. 

This is a treatise by a very capable 
writer and electrical engineer on the 
theory, construction and use of trans- 
formers. The several makes of trans- 
formers are illustrated and described. 
It is dated September, 1896, and is 
consequently up-to-date. Supplied 
by the ELEcTrIcAL REVIEW. 

‘THEORY AND CALCULATION OF 
ALTERNATING OCURRENT PHE- 
NOMENA,” by Charles Proteus 
Steinmetz. W. J. Johnston 
Company, Publishers. 

This book is by an able author, one 
who can speak and write with author- 
ity. It contains the very latest 
knowledge relating to alternating- 
current phenomena, much of which 
is original with the author and here 
appears for the first time in book 
form. ‘The high standing of the 
author on the question of which he 
treats, and the original methods which 
he pursues in their exposition, makes 
this timely work one which will prove 
of great value to those interested in 
electrical engineering provlems. Its 
price is $2.50, and it will be supplied, 
postage paid, by the ELECTRICAL 
REVIEW. 














x 


February 3, 1897 


BURGLAR-PROOFING SAFES. 





HOW THE CRACKSMAN WHO IS AN 
ELECTRICIAN MAY BE FOILED. 





Some of the manufacturers and the 
banks might possibly profit by the 
following ruminations of the burglar 
editor of the ELEcTRICAL REVIEW: 

When it comes to pass that the 
modern burglar can attack a safe, 
ising only a thick copper wire tap- 
ping a trolley circuit, and silently 
bore gaping holes in a few minutes, 
it behooves safe-owners and makers 
to stir themselves. But in what di- 
ection? If the burglar has only to 
make a huge arc, with the safe asa 
positive and a big carbon as the 
iegative, and simply melt away the 
treasure barriers quickly and quietly, 
10 ordinary safe can be made to with- 
<tand such scientific treatment. 

Safe-makers can not go on with the 
sort of duel which for years past has 
een waged between naval engineers 
ind gun manufacturers, armor against 
projectile. Safes must be manage- 
ible, and sufficiently portable, and 
creater weight or thickness seems 
mit of the question. Mere choice of 
material can not go far. Various 
iloys of iron become very hard and 
lrill resisting. But even asafe made 
f chromium itself, which is ordi- 
narily infusidle, would probably soon 
succumb to the nascent salvo of the 
electric arc. Besides, such a safe 
would cost more than its contents of 
gold, chromium commanding about 
$20 per ounce. 

Manganese and chrome-steel both 
are admirable materials, but their 
qualities of resistance to cutting dis- 
appear before the electric arc. No 
metal or combination of metals can 
hold out against it. Hence it is sug- 
vested, and seriously, too, that the 
only ultimate protection the makers 
or owners can rely upon is an elec- 
trical alarm. But wherein is its pro- 
tection absolute? The fin de siécle, 
enterprising burglar smiles at such a 
statement, like love and the lock- 
smiths. He well knows how to 
silence bells, cut circuits or shunt 
‘urrents where they will do him the 
most good. In the general range of 
‘lectric alarms, your scientific burglar 
can “tell a hawk from a handsaw.” 
\nd so long as he knows or can find 
ut that a given safe is ‘‘ protected” 
by an electric alarm, he is not much 
listurbed. 

This is no disparagement of the 
itility of the electric alarm. But 
what type of alarm would or could 
prevent the gnawing of a hole in the 
safe-plates by the devouring arc ? 

There does seem possible a pretty 
sood protection, however. The sug- 
gestion lies in a recently published 
invention for constructing prison 
loors and window gratings. The 
dea, as remembered, was to make 
ihem of ordinary steel pipes, all filled 
with a liquid under pressure, and 
connected by a main pipe with an 
iilarm, which would operate by reduc- 
tion of pressure, Attempted sawing 
lets the liquid escape and rings the 
bell. If such a scheme were applied 
to a safe, by traversing it on all sides, 
either inside the outer plates or out- 
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side, and were connected with an 
alarm set on a lamp-post prominent 
on the sidewalk, it ought to come 
near being good protection. The 
door could be arranged with piston 
and cylinder inside the safe, so that 
opening the door would set off the 
alarm. Then drilling at the lock, 
driving in the spindle or other suc- 
cessful attack on the lock would still 
leave the burglar at the mercy of the 
alarm when he opens the door. Ni- 
tro-glycerine, dynamite or powder 
would also effect the ringing of the 
alarm, and the plan would also pro- 
tect against the electric arc itself, 
since the network of small pipes 
would be in the way of any large arc, 
and become melted. And a small 
arc for mere drilling at the lock would 
be no better than a drill, since the 
opening of the door would eventually 
ring the alarm. 

The connecting pipes could be left 
exposed, because tampering with them 
would ring the alarm. 

Or, instead of fixing the pipe sys- 
tem to the safe, construct it as a cage 
to contain the safe, the cage being 
large enough to make the safe inac- 
cessible to the hands of the burglar. 

Such a system would be protective, 
at least, until the burglar, already an 
expert electrician, had time to become 
a master plumber and pipe-fitter, and 
could invent schemes for beating the 
alarm. 

Possibly the idea could be com- 
bined with an electric alarm, and all 
the machinations of the enterprising 
burglar made futile. 





The Electric Conduit System of the 
Siemens & Halske Electric Com- 
pany of America. 

To THE EpiTtoR oF ELEcTRICAL Review: 

We have noticed from time to time 
both in the reading columns and ad- 
vertising columns of your paper, that 
statements were made by certain com- 
petitors that they absolutely owned 
and controlled the patents covering all 
underrunning trolleys. 

This statement does not refer to 
the Siemens trolley or contact bar, 
the well known device in use all over 
the world, which has been described 
repeatedly ; it makes a sliding contact 
with the trolley wire, making over- 
head construction very simple and 
doing away with the necessity of 
switches and frogs, besides making it 
impossible for the device to be ‘¢ off 
the trolley.” 

There were also statements in the 
papers that certain American com- 
panies had patents on electric railway 
conduits, and had installed what they 
pleased to term the “‘ Budapest con- 
duit system.” 

It is a well known fact that the first 
successful electric conduit system— 
the Budapest conduit system—was 


installed by Messrs. Siemens & 
Halske, Berlin, and all United States 
patents covering the main features of 
this system are owned and controlled 
by the Siemens & Halske Electric 
Company of America. 

The Siemens & Halske Electric 
Company are prepared to furnish com- 
plete trolley stands and trolley con- 
tacts, and to install complete electric 
conduit railway systems under the pat- 
ents they own and control, or they 
are willing to license prospective cus- 
tomers under these patents. 

We think that these facts (and facts 
they are) will be undoubtedly of in- 
terest to many of vour readers. 

F. B. Bapr, Secretary. 

Chicago, January 22. 


The Annual Report of the Cen- 
tral Union Telephone Company, 
Chicago. 

At the annual meeting of the Cen- 
tral Union Telephone Company, of 
Chicago, the report showed that of 
the issue of $1,600,000 of bonds, 
authorized in July under the $3,000,- 
000 mortgage, $1,275,000 were sold 
and paid for at 9734. This leaves 
remaining in the treasury of the 
company $325,000 bonds unsold. At 
the end of the year the company had 
a floating debt of $400,000, but it 
also had $98,000 of storehouse stock, 
all good for immediate use. This 
statement shows a sale of the bonds 
remaining in the treasury, and the 
charging of warehouse stock up to 
expenditures would enable the com- 
pany to wipe out the floating debt. 
The statement of the president gave 
the following comparative figures on 
earnings and expenditures for 18¥6 as 
compared with the preceding year : 


1896. 1895. 

Gross earnings..............+ $1,327,931 $1,345,711 
Expenses (exclusive of inter- 

ae eeeuseness 1,026,311 971,091 

$ 301,620 $ 374,619 

BIB 60 0scc08sc0cs0c000000 64,520 23,124 

Rs cccscunneseneed $ 237,099 $$ 351,495 

Dividends paid....... eich 66.053 330,265 

BERGER 006: cvcccsccccccoees $ 171,046 $ 21,230 


In his report to stockholders Presi- 
dent Stone said : 

‘In 1896, in addition to regular 
maintenance (repairs and ordinary 
reconstruction), there bas been ex- 
pended on extraordinary construction 
$118,822.05, which will be charged 
into expenses in maintenance account 
before the closing of the books. 
There has also been expended in new 
construction, approximately, $70Q,- 
000, of which $425,000 has been ex- 
pended at exchanges and $275,000 on 
metallic-circuit toll lines. The prin- 
cipal exchange work has been at 
Toledo and Columbus, Ohio, and 
Indianapolis, Ind. 

‘*During the year there have been 
completed, approximately, 5,000 miles 
of wire of toll lines—lines between 
towns connecting exchanges—making 
the total number of miles of wire now 
in operation nearly 18,000, two-thirds 
of which are copper-metallic circuits 
of the most modern type. These 
facilities, in connection with the lines 
of the Long-Distance company, afford 
meansof intercommunication bet ween 
the cities and larger towns in almost 
all of the country lying between the 
Mississippi River and the seaboard.” 

The capital stock of the Central 
Union Telephone Company stands 
now at $6,605,300. There were repre- 
sented at the meeting, either in person 
or by proxy, 44,647 shares out of the 
total of 66,053. There was only one 
ticket put in the field for directors 
for the year, as follows: C. H. Brow- 
nell, R. C. Clowry, C. R. Cummings, 
Arthur G. Faller, F. G. Griggs, W. 
A. Jackson, J. Russell Jones, M. G. 
Kellogg, Henry B. Stone, John F. 
Wallick, Norman Williams. The 
stockholders were not informed as to 
when they could expect dividends to 
be resumed. ‘The company paid divi- 
dends at the rate of five per cent a 
year until July, 1896, when they were 
discontinued, owing to the falling off 
in earnings and an increase in expend- 
itures of the company. It is said to 
be the policy of the officers of the 
company to pay no more dividends 
until the earnings of the company 
are largely increased. 
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No Telephone Decision. 

The United States Supreme Court 
adjourned until March, on Monday 
of this week, without deciding the 
Berliner telephone transmitter patent 
case, which is looked for with much 
interest in telephone circles. 

The delay in rendering this decision 
is looked upon as adverse to the Bell 
company, the owner of the Berliner 


patent. It is supposed to mean a 


divided court, perhaps a decision in 
favor of the Government, the prose- 
cutor of the suit. 


A Handsome Exhibit of Westing- 
house Glass. 

For several years past it has been 
the custom for the glass manufact- 
urers of Pittsburgh and vicinity to 
hold an exhibition of their products 
at the Monongahela House, Pitts- 
burgh, during January. This is done 
so that the buyers for the large houses 
in the East and West may have an 
opportunity to inspect, at their 
leisure, the newest styles and forms 
of glassware about to be placed on 
the market. This exhibition, during 
January of the present year, has been 
remarkable both for its extent and 
for the quality of the samples shown. 
By far the best of these exhibits was 
that of the Westinghouse Glass Fac- 
tory, of Pittsburgh. This exhibit 
was designed by and was placed in 
charge of Mr. J. H. Reid, the general 
sales agent for the factory. 

The line of samples of electrical 
glassware shown by the Westing- 
house Glass Factory was unusually 
complete and beautiful. The various 
forms of glass globes, pendants and 
shades were arranged on tables built 
in the form of steps and covered with 
black velvet. Each piece of glass- 
ware was placed over a socket con- 
taining a Westinghouse stopper lamp. 
The electrical circuit was so arranged 
that the lamps on one step could be 
lighted at one time, or current could 
be thrown on the whole table at once. 
Current was supplied through a 
transformer located on the side wal] 
of the hotel from the local lighting 
mains. The design and arrangement 
of the Westinghouse goods, as ex- 
hibited in the largest and most prom- 
inently located parlor in the Monon- 
gahela House, reflects great credit 
on Mr. Reid’s skill as a decorative 
artist and electrician. 

While the Westinghouse exhibit in- 
cluded many marvelous creations of 
the glass-blower’s skill applicable to 
oiland gas lights, the line of electrical 
glassware shownwas probably the most 
important feature of the exhibition. 
The most interesting novelty placed 
on view by the Westinghouse Glass 
Factory was a new line of green and 
white glass shades for incandescent 
lamps. These shades are made of 
solidly colored glass, green outside 
and white inside. They are claimed 
to be far superior to the imported 
shades of this type. The dazzling 
white lining makes a very efficierit 
reflector, and the fine luster of the 
green glass is remarkably beautiful. 
One form of this shade is splendidly 
adapted for bank and office use where 
a concentrated light, from the direct 
rays of- which the eyes are protected, 
is in demand. The Westinghouse 
Glass Factory has published a booklet 
entitled, ‘‘Green and White,” in 
which these new shades are illustrated 
and described. It will be sent free to 
any one upon request, 
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INTERESTING NOTES OF MODERN 
SCIENCE. 
Platinum isthe great contact metal 
in electrical work. 


The depreciation of storage batter- 
ies is generally put down at 10 per 
cent perannum. Mr. Chas. F. Brush, 
of Cleveland, however, has had a 
large number in use for nine years, 
and yet they show no signs of giving 
out. 

The Davy—Faraday Research Lab- 
oratory opened for practical work on 
January 18. Workers are entitled to 
gas, electricity and water (as far as 
available) free of charge, and, at the 
discretion of the directors, to the use 
of the apparatus and such chemicals 
as may be authorized. Those who 
desire admission as workers must send 
evidence of scientific training, on 
forms to be obtained of the Royal In- 
stitution. 

A western inventor has developed 
an arrangement whereby the act of 
opening the furnace door to fire puts 
into operation an arrangement for in- 
jecting heated air into the furnace, 
and this injection continues for a pre- 
determined time, being shut off auto- 
matically by the attached mechanism 
at the end of a period, the length of 
which is determined by experiment, 
which will allow of the combustion 
of the volatile constituents of the 
fuel. 


The production of manganese in- 
creases every year. Russia produced, 
in 1894, 244,972 tons, while all other 
countries produced, in the same year, 
only about 193,000 tons. In 1895 
Russia produced 248,000 tons. With 
the exception of Chili, France, Ger- 
many and Japan, the production of 
manganese ore has declined every- 
where, especially in the United States. 
This is due to the growing competi- 
tion of the Caucasian and Chilian 
ores. 

It is said that 95 per cent of visual 
hallucinations in delirium tremens 
consist of snakes or worms, in one 
form or another. Dr. Davis has been 
investigating the subject in the alco- 
holic wards of Bellevue Hospital 
with the opthalmoscope, and has 
brought out some interesting facts. 
In every one of the 16 cases exam- 
ined, the blood vessels of the retina 
were found to be abnormal. Instead 
of being pale and almost invisible, as 
in their ordinary condition, they were 
dark—almost black—with congested 
blood. The blood vessels of the ret- 
ina, which are so small and semi- 
transparent in health that they are 
not projected into the field of vision, 
assume such a prominence that they 
are projected into the field of vision, 
and their movements seem like the 
twisting of snakes. 


Mr. F. F. A. Tunbridge writes, 
concerning electric and light waves, 
that red light has a vibration speed 
of about 400,000,000,000 a second, the 
wave length being about 30-millionths 
of an inch. But it is a matter of 
extreme difficulty to get electrical 
oscillations of auy magnitude with as 
great a frequency as 4,000,000,000 a 
second, which corresponds to a wave 
length of nearly three inches, The 
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velocity at which the waves travel 
depends solely upon the medium of 
transmission, and is in no way con- 
nected with the source of the dis- 
turbance, and the length of the wave 
is simply this velocity divided by the 
rate of vibration. Thus, if one par- 
ticular vibration is a million times as 
rapid as another, having only one- 
millionth the wave length, the speed 
of travel is necessarily the same. 
But while this is the case in free 
ether, on entering gross matter the 
velocity cof all waves is retarded; but 
the smaller waves are, as a rule, more 
affected than the longer, and this fact 
is the cause of the phenomena of re- 
fraction and dispersion. It is quite 
correct that the shorter the wave 
length the less the penetrative power. 
To very long waves almost everything 
is transparent; to very short waves 
almost everything is opaque; and this 
fact, which may be proved both theo- 
retically and practically, is one of the 
greatest arguments against X rays 
being merely extreme ultra-violet 
light. The absence of all retardation 
in speed on entering a denser medium 
(7. ¢., refraction) is perhaps the other 
chief obstacle to this theory. 
iietaiacnniceidaliarimeiaii 


X-Ray News From Europe. 


The Prussian Government has ap- 
propriated $12,000 for Roentgen-ray 
experiments during the current year. 

Dr. Freund, of Vienna, has used 
the X rays as a depilatory. The ex- 
perimenter tried them upon a boy 
whose spine was hidden by an abun- 
dant crop of hair. The malady is 
known to the profession as hypertri- 
chosis. Dr. Freund turned the rays 
upon the boy’s back, and the super- 
fluous hair vanished, roots and all. 
The boy, no longer an infant phe- 
nomenon, has been shown to the 
medical society in Vienna, and photo- 
graphs of his condition before and 
after are being shown in that city. 
In view of recent reports of experi- 
ments in thiscountry, it is a little too 
early for the Vienna doctor to crow, 
It is said that after the X rays have 
destroyed the hair (the first case of 
which was reported in the ELEctrRI- 
CAL REVIEW), after a time the hair 
grows again with more vigor than 
before. So the little Viennese may 
eventually prove a bigger freak than 
ever. 

Professor Friedrich, of the Vienna 
Academy of Sciences, is reported in 
cable dispatches as having discovered 
certain black (?) rays that issue from 
the vacuum tube and pass through 
the human body. The photographs 
produced by means of these rays, 
which the professor calls ‘critical 
rays.” are not the same when taken of 
a living body as from a dead one. 
Photographs of living hands show 
the skeleton as in the Roentgen pho- 
tographs. A dead hand appears in 
full, showing all the fleshy integu- 
ment, while the bones remain in- 
visible. It is thought that, by means 
of these rays, it may be ascertained 
whether a person is really dead. 

enn 

There is quite a reduction in the 
price of dry batteries, due to the 
competition of the manufacturers of 
the different makes. These low prices 
will have a tendency to crowd outa 
number of the liquid batteries, 


PROTECTIVE DEVICES FOR TRANS- 
FORIIERS. 





BY HERBERT C. WIKT, BEFORE THE 
NORTHWESTERN ELECTRICAL AS- 
SOCIATION, JANUARY 20, 1897. 

(Concluded from page 41.) 

Professor Thomson’s most prem- 
inent protective devices, developed in 
1885, are known as the ground shield 
and grounded secondary. The ground 
shield consists of a sheet-metal cov- 
ering placed in the transformer, be- 
tween the primary and secondary 
windings, in such a way that it is im- 
possible for any current to pass from 
the primary to the secondary wind- 
ings without connecting with the 
metal shield. The shield is connected 
to a good ground, and therefore the 
primary current will not pass to the 
secondary wiring. 

The most notable installation in 
this country of transformers with 
ground shield is at Elizabeth, N. J. 
The transformers were constructed to 
stand a 10,000-volt high-potential 
test from primary to secondary, and 
5.000 volts from primary to ground 
shield. 

There are 225 transformers in- 
stalled, and they have been in oper- 
ation about three years, and the total 
number damaged by lightning has 
been seven. ‘The electrical engineer 
in charge reports that he has no 
records to show how many trans- 
formers were burned out by lightning 
previous to the time the ground shield 
transformers were installed, and he 
can therefore make no direct com- 
parison. The lines extend some 250 
miles overhead, running as far as nine 
miles from the station, and he thinks 
the district is very subject to lightning 
disturbances. 

The lines are protected by 60 line 
arresters and an equipment of station 
arresters of an approved type. The 
engineer reports that whereas the 
ground shield seems to create more of 
a tendency for the lightning current 
to burn out the transformer, it has 
prevented the primary current con- 
necting with the house circuit, and 
thereby endangering life. 

We wish to state that the lightning 
arresters which are protecting these 
lines are of a type which require ap- 
proximately 8,000 volts to bridge the 
gaps separating the line from the 
ground wire, and whereas the trans- 
formers are only insulated from 
ground shield to primary wires to 
stand 5,000 volts, it is evident that 
there is a possibility of the lightning 
current passing to ground through the 
transformers instead of through the 
lightning arresters. 

Transformers fitted with ground 
shields are quite generally used in 
England, as these transformers meet 
the specifications of the Board of 
Trade. 

In the grounded secondary system 
the house wiring is permanently con- 
nected to ground. This connection 
may be made from either side of the 
secondary, or carried from the middle 
point of the secondary winding in the 
transformer. I[n the latter case, there 
is a difference of half the potential of 
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the secondary system existing be- 
tween the secondary wires and the 
earth. If only one of the secondary 
wires is grounded, there exists a 
difference of potential between the 
earth and the other secondary wire 
equal to the full secondary voltage. 

These systems, therefore, are ob- 
jectionable from an insurance stand- 
point, as it has not been thought de- 
sirable to have the secondary system 
grounded, on account of the danger 
of leakage of the secondary current. 

The film cut-out and Cardew earth- 
ing device have an advantage over 
permanently grounding the second- 
ary, as there is less liability of a leak 
from wires to ground, except at the 
time when the devices are short- 
circuited. 

A large installation in the town of 
Suncook, N. H., has been in opera- 
tion during the past year, with a 
grounded secondary. The installa- 
tion cousists of 2,000 lights, located 
in several mills, and about 500 in the 
town. The generating station is 
located six miles from the town and 
mills ; primary, 2,500 volts. A three- 
wire secondary system is used—100 
volts on each side. The neutral wire 
is grounded. ‘The lines are well pro- 
tected by lightning arresters, which 
were not of the short-gap type. 

‘Two transformers have burned out. 
but after a careful examiuation, the 
conclusion was arrived at that one of 
the transformers at least had been in- 
jured by water, as the transformer 
box had been opened during a heavy 
rain-storm. If the short-gap light- 
ning arresters were used, there would 
be less liability of the transformers 
burning out. 

It will be seen from the above that 
the lightning arester is a very im- 
portant protective device, as we must 
depend upon arresters to conduct the 
lightning discharges to the ground. 
If we did not use arresters it would 
be almost impossible to construct a 
transformer that would not burn 
out. We might use a protective «e- 
vice to prevent any danger from the 
current passing to the secondary 
wiring, but we would frequently have 
transformers burn out. 

Arresters have heretofore been de- 
signed solely for the purpose of pre- 
venting thedynamo current maintain- 
ing an arcafter the passage of the light- 
ning discharge. A new arrester has 
been designed which affords an easy 
path to ground for the lightning cur- 
rent. 

A careful test of the various arrest- 
ers on the market to-day shows that 
the 1,000-volt arresters require from 
3,000 to 4,500 volts, and the 2,000- 
volt arresters require from 6,000 te 
9,000 volts potential to cause the cur- 
rent to pass from line to ground 
across the gaps. 

As the insulation of the transform- 
ers can best be tested by a high-po- 
tential current, so also arresters 
should be tested by the same high- 
potential current. and they should be 
constructed so the current will pass 
across the gaps in preference to pase- 
ing through the insulation of the 
transformer. 

The necessity of ashort-gap arrester 
has undoubtedly been known to many 
experimenters, but until recently no 
method was devised to permit the 
short-gap arrester to be used on high- 
voltage alternating currents. We are 
pleased to say that an arrester has 
recently been designed sothat but one 
gap of one-thirty-second of an inch is 
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required for a 1,000-volt arrester, and 
two gaps of one-thirty-second of an 
inch each for a 2,000-volt arrester, 
requiring 2,000 and 4,000 volts, re- 
spectively, for the current to pass 
across the gaps. 

It is believed that these arresters 
will afford protection to transformers 
provided with insulation that will 
stand a 5,000-volt potential test. 

This arrester consists of large metal 
cylinders, separated by short air gaps 
in series, with which is placed a low 
non-inductive resistance to limit the 
current at short circuit. The arc is 
cooled so that upon the reversal of 
the alternating machine current it is 
extinguished. 

Transformers having defective in- 
sulation between primary and second- 
ary should be immediately discon- 
nected. The only way to discover a 
transformer of this kind is to make 
insulation tests, and therefore it is 
apparent that periodical tests should 
be made of the insulation between 
primary and secondary of all trans- 
formers. 

Asa high-potential current is neces- 
cary, a small step-up transformer 
should be used, which can be carried 
around to the points where the trans- 
formers are located. This trans- 
former should have a capacity of at 
least two kilowatts for testing trans- 
formers of 30 kilowatts capacity and 
less, in order to supply the capacity 
current. 

In making a test the house trans- 
former is disconnected from both the 
primary and secondary wires. The 
primary of the test transformer is 
connected to primary lines, which are 
energized by the alternator. The 
secondary is connected to the house 
transformer; one side to primary and 
the other to secondary. A rheostat, 
yr reactive coil, is located in series 
with the primary of the test trans- 
former, so the secondary voltage may 
be varied between the limits of 2,500 
to 10,000 volts. A fuse should be 
located in the primary circuit to open 
when the insulation is punctured. 

The high-potential current should 
be applied for 60 seconds, and any 
transformer that will not stand a 
},000-volt test should be scrapped. 
[t will be found that the transformers 
that have poor insulation also have 
very high core losses and are not 
conomicual, for in many cases it will 
be found that the revenue obtained 
‘rom the transformer will not be 
sufficient to pay for the coal used in 
generating the current to supply the 
rou core loss. ‘Therefore, it will be 
nost economical to scrap such trans- 
formers. 

This test should be made as fre- 
juently as possible, and at least once 
.year. When making this test, the 
secondary should be connected with 
the iron core, as this acts as a con- 
denser, and a high-potential current 
would be generated in secondary wires 
which would burn out the insulation 
etween secondary wires and core. 

Transformers are not generally 
tested for leakage between primaries 
ind secondaries, and, as they are iso- 
lated on the line, there is no means 
f testing for leakage at the central 
tation without extra wires. It is ap- 
parent that it is necessary to make 
frequent testsofthis kind. An inter- 
sting method of testing transform- 
‘rs has been in operation at Great 
Falls, Mont., for the past two years. 
"he secondaries of half adozen trans- 
formers are connected to a common 
test wire, which is run to the central 
station, and tests are frequently made 
there between this test wire and each 
side of the primary circuit. The nor- 
mal primary current of 2,080 volts is 
used for testing. 

A fatal accident, and several cases 
curred where persons had received 
severe shocks, and for this reason the 
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electrical engineer in charge was 
most anxious to keep his transformers 
in good condition. A test made on 
transformers on the line disclosed the 
fact that three or four of the trans- 
formers had primary and secondary 
coils in contact. All these trans- 
formers were not insulated with oil. 
Since using the test wire, the system 
has been operated without accident, 
and a great saving of time has been 
effected by means of the test wire. It 
would seem that there might be many 


the ground. The secondary winding 
of the transformer is in circuit with 
an incandescent lamp. The ground 
is indicated by the brilliancy of the 
lamp. This seems to be a very crude 
method of indicating grounds, as there 
igs an opportunity of error, and the 
detector is connected only at stated 
periods. It has been said that alter- 
nating lines always have a slight 
ground, as the ground lamp always 
burns at a dull red. This is due to 
the capacity effect of the lines, and 
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cases where this system would be of 
ad vantage. 

A fatal accident can only occur 
when the following connections are 
made : 

1. A ground on one of the primary 
wires. 

2. A leak between primary and 
secondary on the opposite side of the 


system on which the ground is 
located. 

3. A person ip circuit with the 
secondary and ground. As_ the 


majority of lamps are installed in 


Test wire No. | 


/ plest wire No.2 
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not to actual leakage of primary 
current. 

The transformer system can be 
greatly improved in the following 
manner : 

1. There should be used at the 
station and on outside lines short-gap 
lightning arresters that will permit 
the passage of the current across the 
gaps before the insulation of the 
transformers will be broken down. 

2. Transformers operated on 3.000- 
volt circuits or less should be con- 
structed to stand a high-potential 
test of 7.500 to 10,000 volts for 60 
seconds between primary and second- 
ary windings. 

3. A safety device should be 
used in connection with trans- 
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STATION. 


locations where it is impossible to get 
a connection to ground, many chances 
of receiving fatal shocks are avoided. 
If the primary lines are kept free 
from grounds, no shock can be ob- 
tained. It is, therefore, essential to 
use the most approved appliances at 
central stations for indicating grounds 
on primary wires. 

The most common ground detector 
in use at present consists of a trans- 
former, the primary of which is at- 
tached to the line to be tested and 


formers that will prevent any differ- 
ence of pressure in excess of 300 volts 
between secondary wires and ground. 

4. Transformers should be filled 
with oil. 

5. Transformers should be periodi- 
cally tested for insulation between 
primary and secondary with high- 
potential currents. 

6. A ground detector, which will 
positively indicate a leakage of cur- 
rent from primary wires to ground, 
should be used at the central station. 
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It should not be affected by the 
capacity effect of lines, and it should 
be designed to be left permanently in 
circuit. 

THE DISCUSSION. 

F. McMaster: How is the ground- 
ing core arranged so that there are no 
losses from induction in the protective 
device ? 

Mr. Wirt: The shield is a sheet of 
copper, and the ends are insulated so 
that there is no current passing in 
the shield. If you made a complete 
loop around the core, of course there 
would be current wasted in the shield. 

S. Pierce: What kind of a device 
is recommended to be permanently 
left in the circuit,in order to show 
the grourd which we could use there, 
that would not cause trouble in some 
other way ? 

Mr. Wirt: A static instrument can 
be used something like William 
Thomson’s static voltmeter. Each 
line will form a coil and the capacity 
effects of line will balance, and if 
there isa leak the difference will be 
measured by an indicator. In the 
course of six weeks such an instru- 
ment will be on the market. 

Prof. W. M. Stine: I would like to 
ask Mr. Wirt if there is any scientific 
connection between the high core loss 
and the low insulation in the second 
wire. Is one the consequence of the 
other, if you continue the excessive 
heating ? 

Mr. Wirt: There is no scientific 
connection between the two. I merely 
wanted to make it as easy as possible 
for the gentlemen to take off their 
old transformers. (Laughter and 
applause. ) 

W. W. Bean: If Mr. Wirt wants to 
make it as easy as possible for the 
gentlemen present to take off their 
old transformers, I hope the chair 
will not let this argument close until 
every electrical engineer is heard 
from, because we want to know 
something about the transformers 
before we buy them. If you know 
any other electrical engineers besides 
Mr. Pierce and Mr. Stine, let us hear 
fromthem. We are here for business, 
it seems. 

Mr. Wirt: I might say that in the 
case of a transformer supplying my 
house, which has been in operation 
16 months, being interviewed on the 
subject, I wanted to find out how 
much money the central station had 
made. I took the bills for 16 months 
down and measured the core losses, 
and found that the central station 
had made just enough money to pay 
for fuel for core losses, to say noth- 
ing of the energy lost in supplying 
the lights; so that, you see, is a very 
important subject to look into. 

Cary! D. Haskins: I think there 
might be some connection between 
the poor insulation and core losses. 
Poor insulation may result in heating, 
which may very readily break down 
such insulation as is used in insulating 
the plates of the core one from the 
other, and that would cause increased 
current losses ; so I think Mr. Wirt’s 
point is very well taken. 

The thanks of the association were 
tendered Mr. Wirt. 


—_ —- 


Sandusky Electric Railway in a 
Receiver’s Hands. 


The Sandusky, Ohio, Electric Rail- 
way Company, operating several 
miles of street-car lines, went into 
the hands of a receiver last week 
upon application of several stock- 
holders in the company. Clark Rude 
was appointed receiver. The petition 
for the appointment states the com- 
pany is behind in its interest and 
bonds, and employés have not been 
paid for several weeks. The indebt- 
edness of the company is about 
$120,000, 
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The «‘Keystone’’ Types Switch- 
board Instruments. 

After a number of years’ study of 
the theory and practice of electrical 
measurement, several improved forms 
of the well known switchboard instru- 
ments made by the Keystone Electri- 
cal Instrument Company, Ninth 
street and Montgomery avenue, Phila- 
delphia, are now being introduced. 

The advantage of the most accu- 
rate and reliable measuring and indi- 
cating instruments is so marked that 
reference hardly need be made to the 
subject. The difficulty has been to 
incorporate for practical service, with 
no element subjecting the instrument 
to change or deterioration, mechani- 
cal strength and the power of indi- 
cating correctly the potential or 
current flowing in either direct or 
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‘“R” instruments are with combina- 
tion systems, the same as type ‘*K,” 
or without. The latter is cheaper 
and very satisfactory when an instru- 
ment is wanted on one circuit only ; 
they are calibrated for direct current 
or for alternating current of any 
specified frequency. 

Fig. 4 shows the company’s gulva- 
nometer ground detector mounted in 
a brass case grained and lacquered. 
This instrument is very useful in 
showing the extent of grounds and in 
indicating on which side of theline 
they are; it is intended to be left in 
circuit continually ; it isdesigned for 
either direct or alternating current, 
as desired. 

The Keystone company also manu- 
facture differential voltmeters mount- 
ed in type ‘‘ K ” cases with or without 
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INSTRUMEN'TS,—ILLUMI 


NATED DIAL VOLTMETER. 


alternating circuits. To produce an 
instrument correct in principle, in 
which was incorporated no permanent 
magnets, for use on direct-current 
circuits, was comparatively simple, 
but to so adjust and modify this in- 
strument that the effects of self- 
induction were eliminated when used 
on the alternating-current circuit, 
und produce an instrument which in 
itself would integrate correctly the 
alternating pulse in its theoretical 
and commercial form, and indicate 
directly the ‘* square root of the mean 
square,” or effective (sometimes called 
virtual) potential or current strength, 
was far more difficult. The Key- 
stone Electrical Instrument Company 
claim to have accomplished this be- 
yond their own expectations. 

Fig. 1 shows the type ‘‘K_ illu- 
minated dial’ instrument, the ordi- 
nary type “‘K” shown in Fig. 2 being 
without the illuminating device, but 
exactly similar in all other respects. 
Both of these instrnments are hand- 
somely finished in brass, grained by 
hand and lacquered. They are made 
in all ranges, both voltand ammeters, 
and combination instruments ; 
that is, will read with equal accuracy 
on either direct-current circuits or 
alternating-current circuits of any 
frequency. ‘The company claim to 


are 


have been the first to put such a 
switchboard instrument on the market. 

Fig. 3 shows the type “‘ R” instru- 
ment; the mechanism is similar to 
the type *‘ K,” but the case is smaller 
The type 


and is made in full nickel. 


illuminated dial. The instruments 
are very useful when one or more direct- 
current dynamos are run from the 
same setof bus bars. The workman- 
ship and material of these instruments 
are of the best; the cases are dust- 
proof ; the bearings are jeweled, the 
counters dead beat, and the moving 
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parts are shielded from the defects of 
external magnetism ; the ranges can 
be made anything desired. 

These instruments are calibrated 
to the finest standards before leaving 
the factory, which is equipped with 
the latest and best standard units and 
testing appliances. 

ee - 

The building of the Joliet, IIl., 
Light and Power Company has been 
destroyed by fire. Loss, $75,000. 
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ELECTRIC LIGHT FLASHES. 


The Hagerstown, Ind., Electric 
Company has purchased ground and 
will construct a new 800-horse-power 
electric plant. 

The Lynn, Mass., Gas and Electric 
Company, at its annual meeting day, 
reduced the price of gas from $1.10 
to $1 per 1,000 feet, and reduced the 
price of incandescents two cents on 
1,000 metres. 

The Toronto, Ontario, Electric 
Light Company has put ina new alter- 
nating plant for the purpose of sup- 
plying cheaper light to private houses. 
Under the new conditions the cost of 
lighting dwellings by electricity will 
be reduced 33% per cent. At present 
the discount allowed those who pay 
promptly is 40 per cent. This will 
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be increased to 60 per cent, but only 
to dwelling houses. 

The report of the city electrician 
shows that the Alameda, Cal., electric 
light plant represents an investment 
of $67,439. The running expenses 
for the year, including salaries, fuel 
and supplies, were $10,631.95, or a 
monthly average of $885.99. The 
total receipts were $14,150.95, leaving 
an excess of receipts amounting to 
$3,519.05. 

At the annual 
election of the 
stockholders of the 
Reading, Pa., Elec- 
tric Light and Pow- 
er Company, the 
following directors 
were elected for the 
ensuing year: Je- 
rome L. Boyer, Levi 
Quier, O. W. Stager, 
Jno. G. Mohn, Jas. 
Nolan, Henry Dar- 
ling, J. K. Righter. 
Secretary and treas- 
urer, J. K. Righter. 
Jerome L. Boyer 
was re-elected presi- 
dent. 

It is reported 
from St. Louis that the Edison com- 
pany is arranging to reorganize, in 
order to decrease the interest charges 
on $4,000,000 worth of bonds, under 
which it labors at present. Kach 
holder of a $1,000 six per cent bond 
is to be offered a new $500 four per 
cent bond and 10 shares of preferred 
and 10shares of common stock in the 
reorganized concern. This. would 
reduce the bonded indebtedness by 
$2,000,000 and the annual interest 
charges from $250,000 to $100,000. 
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THE INCLOSED ARC LIGHT. 


DELIVERED BEFORE THE SOCIETE IN- 
TERNATIONALE DES ELECTRICIANS, 
PARIS, FRANCE, JANUARY 20, 1897, 
BY L. B. MARKS, M. M. E., OF NEW 
YORK CITY. 

(Continued from page 39.) 

The next step in the development 
of the inclosed are light gives us the 
method and devices which are in suc- 
cessful use. at the present time. Be- 
fore taking up this branch of the sub- 
ject I shall submit to you a short 
report of life tests and experimental 
investigations, made with the old 
equipment which I have already 
shown you. The length of cylinder 
centimetres over all, 


used was 16% 
the diameter of body seven and two- 
thirds centimetres, and the capacity 
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Fig. 


tive-eighths litres. The memoranda 
on effect of introducing various in- 
gredients into the carbons, and on the 
influence of different the 
arc, are digested from elaborate notes 
and observations, and are given rather 
with the idea of recording the general 
results than analyzing the details of 
ach experiment. I shall also refer 
to other phenomena observed in using 
this cylinder, especially that known 
as ** building” of the negative elec- 


gases on 


trode. 


Table of life tests: cylinder with 





valved cap. Carbons, 11.11 milli- 
metres in diameter. 

3: ee e885 £85 
322. §3 “2 8 $58, 252- 
siag 55 ee 82 Ea8 Bese 
Op og Zé o@ 5855 ZECE 
a= ‘gf ; se 25 225 2 
go aa ac @ 8-38 §-:58 
as $$ 38 SS 878” Bs 
As =~ 2a = OLs8 PL8 
11.15 7.97 63.11 508.49 2.222 102 
11.905 7.96 62.9 500.68 1.988 312 
12.7 7.99 62.98 502.21 1.905 .424 
14.287 7.9 62.8 SOL .77 2.328 .424 
17.46 8.0 61.1 496.80 2.753 534 

8.575 7.94 62.8 498.69 11.556 8.077 


LIFE TESTS; CYLINDER WITH VALVED 
CAP. 

In the table following the com- 
parative measurements are recorded 
showing the life of the upper and 
lower carbons, respectively, for dif- 
ferent sized openings in the metallic 
cap or plug. It will be noted that in 
the first test the of the 
opening in the plug is only a shade 
greater than that of the upper carbon ; 
in next to the last test the diameter 
is 6.35 millimetres larger than that 
of the carbon, while in the last test 
the plug is removed from the cylin- 
der. As is very natural the life de- 
creaseg rapidly as the opening is en- 
larged, but, as shown in the tests, 
does not necessarily vary direetly with 
the size of the opening. In each of 


diameter 
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the tests recorded the arc was started 
at a point slightly higher than the 
center of the bulb. It will also be 
seen that the life of the negative de- 
creases much more rapidly than that 
of the positive, as the ingress of 
oxygen into the inclosure is increased. 
Thus, when the positive carbon fitted 
tightly in the opening in the plug, 


life(+) 2.222 





= = 21 
life (—) 102 
When the diameter of the opening 
in the plug was 6.35 millimetres 
larger than that of the carbon, the 
excess of oxygen due to enlarged 
opening attacked the negative vastly 
more than the positive, resulting in 
life(+) 2.753 
life (—) 534 
When the plug was omitted the 
disparity became still greater, and 
life(+) 11.556 


78. 





= 5.16. 


= 2a 





life (—) 8.077 

In another table I give the results 
of life tests, in which the position of 
the are was shifted from the extreme 
upper part to the extreme bottom of 
the cylinder. It will be noted that 
in the first test the negative was 
158.75 millimetres long, while in the 
last it was only 66.116 millimetres long. 
As the are shifts in position from the 
top towards the bottom of the cylin- 
der the life of the carbons decreases. 
This is due to strengthening of the 
convection currents as the negative 
burns away and consequent increase 
in admission of oxygen. 
Table of life tests ; 
Carbons, 11.11 milli- 


cylinder with 


valved cap. 
metres in diameter; mean current, 
eight amperes ; mean arc tension, 63 
volts. 
$52 Be Ss © 
BSE S558 Seu6 
Positionofare §£59 88559 28529 
ineylinder. “S52 E8RS—ES8 E°SES 
> se? fi 
Sle 8y8 Byes 
aL Ooo Vv Oo & 
Near top. . 158.75 2.362 - 266 
Between center 
and top. 140.97 2.921 -266 
At center....... 123.19 3.683 .393 
Between center 
and bottom... 95.25 3.073 .660 
Near bottom.... 6.12 4.825 .965 


INFLUENCE OF THE SURROUNDING AT- 
MOSPHERE AND OF THE CONSTITU- 
ENCY OF THE ELECTRODES. 

1. Hydrogen introduced through 
a hole in the positive carbon: Tests 
made through range of 6 to 11 am- 
peres and 60 to 77 volts at the are, 
voltage of the mains being practically 
constant and equal to 120. 
only a slight variation in the length 
of the are throughout this range, the 
length being 2.36 milli- 
1.65 milli- 
Thus it will be seen that the 
presence of hydrogen tends to increase 
the are greatly, 
thereby shortening it to about one- 
sixth its normal length m carbon gas. 
the current and _ voltage. 
The are is also unsteady and the light 
cut down toa large extent. It may 
be noted here that when moisture has 
settled in the bulb or carbons of an 
ordinary inclosed are, there is a tend- 
ency towards reproduction of the 


There was 


maximum 
metres and the minimum 
metre. 


the resistance of 


for same 


above conditions, the arc, in such a 
case, being very short and unsteady 
at start and remaining so until the 
moisture has been dissipated. 

(To be continued.) 
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VITRIFIED CLAY CONDUITS. 





THE CAMP PATENT MANDREL AND 
GASKET SYSTEM OF CONSTRUCTION. 





The almost universal move toward 
placing under ground in municipali- 
ties the electric wiring system has 
developed a number of very superior 
forms of conduits, among which the 
Camp system is worthy of special 
consideration. It has already been 
adopted by many of the most impor- 
tant western telephone, electric light 
and railway companies, and, in fact, 
also in the East, being in use by the 
New England Telephone and Tele- 
graph Company at Boston. Although 
the form of the conduit is generally 
known by those who have studied 
subway questions, a description of it 
and the method of laying may not be 
out of place at this time. A feature 
which strongly recommends it is its 
simplicity for construction, as it is 
made in links which facilitate rapid 
and accurate handling, being laid 
like bricks in mortar or cement, so as 
to break joints in the middle of each 
length. This makes it capable of 
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THe Camp ConpvlrT. 


sustaining great weight in cases where 
undermining occurs, as it lies in one 
solid cemented mass, though it may 
be laid with or without concrete, the 
concrete being necessary only to pro- 
tect it against accidental injury from 
future excavations, it not being re- 
quired to support the conduit. As 
shown in the illustration, it can be 
laid to receive any number of cables 
for telephone, telegraph and electric 
light, and is made large enough in 
diameter to insure a full three-inch 
duct as a standard size, other sizes 
being made according tospecifications. 
The illustration also shows the 
mandrel, which is 30 inches long, with 
the rubber gasket on the end a little 
larger than the diameter of the duct, 
which is drawn through each duct as 
the work progresses. ‘The advantage 
of this is evident, as it prevents the 
possibility of shoulders, while the 
gaskets wipe out any dirt or cement 
that may get into the holes. The 
conduit is made from the best clay, 
well glazed, and is said to last practi- 
cally for an indefinite period under 
ground. Among some of the im- 
portant companies using this conduit 
are the United States Electric Light 
Company, Washington, D. C.; Cleve- 
land Telephone Company, Cleveland, 
Ohio; the Chicago Edison company, 
Chicago; Cataract Construction Com- 
pany at Niagara Falls, the Bell Tele- 


phone Company, Buffalo, and many 
other prominent companies, whose 
acceptance is an excellent recom- 
mendation as to its advantages. 
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Electric Railways. 





The power-house of the East Liver- 
pool, Ohio, & Wellsville Electric 
Railway Company has been sold for 


delinquent taxes, amounting to 
$817.98. 
The board of directors of the 


Ottawa, Can., Electric Railway Com- 
pany was re-elected as follows: J. W. 
McRae, G. P. Brophy, William Scott, 
T. Ahearn, Thomas Workman, Peter 


Whelen, Warren Y. Soper. Mr. 
Redmond Quain was reappointed 
auditor. 


The annual report for 1896 of the 
Ottawa, Cau., Electric Railway Com- 
pany shows that the total number of 
passengers carried in the electric cars 
in 1892 was 1,520,405, with receipts 
of $71,698.99. In 1896 the number 
of passengers carried was 4,583,235, 
with receipts of $212,105.85. This is 
very creditable progress. 

At the annual stockholders’ meet- 
ing of the} Fort Plain & Richfield 
Springs, N. Y., Railroad Company, 
the following officers for the ensuing 
year were elected: Charles Seidler, 
J. C. Holden, J. G. Janeway, Robert 
D. Farlee, W. J. Kent and A. M. 
Farnum, of New York; Warren 
Hawn, Starkville ; Andrew R. Smith, 
Springfield Centre; Dr. Norman 
Getman, Richfield Springs. 


Under city ownership the street- 
railway fares in (Glasgow are fixed at 
1, 2,3 and 4 cents, according to dis- 
tance. During the first 11 months 
(July 1, 1894, to June 1, 1895) 
57,046,640 passengers were carried at 
an average fare of less than two 
cents. Thirty-nine per cent of the 
fures were only one per cent. For the 
second year they show a net profit of 
more than $200,000, after allowing 
for interest, taxes and depreciation. 


The 150 new Summer cars ordered 
by the Metropolitan Street Railway 
Company, for its Broadway line, are 
to be the finest cars ever built for 
the purpose, in keeping with New 
York style. The Stephenson’s are 
making the car bodies and the Peck- 
ham trucks are to be used. As before 
announced, the Sterling Supply and 
Manufacturing Company will equip 
the cars with the latest things in 
registers, fenders, brakes, sand boxes, 
ete. 

At the annual meeting of the stock- 
holders of the East Hartford, Ct., 
& Glastonbury Street Railway Com- 
pany, which is controlled by the 
Hartford Street Railway Company, 
the following directors were elected: 
P. Henry Goodrich, of Glastonbury, 
and James J. Goodwin, Daniel R. 
Howe, Atwood Collins, Leverett 
Brainard, E. 8. Goodrich, John R. 
Redfield, George D. Curtis and Sam- 
ue] G. Dunham, all of Hartford. At 
a subsequent meeting of the directors 
the officers were re-elected, viz.: 
President, E. 8S. Goodrich; vice-presi- 
dent, Samuel G. Dunham; secretary, 
George D. Curtis; treasurer, Daniel 
R. Howe. 


The outlook for the trolley road 








between Penn Yan and Branchport, 
N. Y., is considered fair. The com- 
mittee which has canvassed Branch- 
port during the week has secured 
$6,200 of the quota of $10,000, and 
Keuka College authorities give assur- 
ances that $10,000 will be forthcom- 
ing there when required, and it is 
thought that Penn Yan will raise her 
quota of $10,000. Another road, it 
is claimed, is being planned for Steun- 
ben and Yates counties by other capi- 
talists. ‘The project is to extend the 
New York & Pennsylvania Railroad 
from Canisteo to Bath, and then 
down the Cohocton Valley to Savona. 
Then the line would follow the old 
roadbed of the Corning & Sodus Bay 
Railroad through Sonora, Bradford, 
Tyrone, ete., to Penn Yan. 

River Electric Rail- 
way, of Sanford, Me, will soon pass 
under the control of a syndicate of 
Boston capitalists, who will extend 
the road to Kennebunkport and Cape 
Porpoise, connecting with the eastern 
division of the Boston & Maine at 
Kennebunk Depot, and with the west- 
ern division of the same road at 
Kennebunk. It is expected that the 
new road will be in operation by 
July 1. The proposed road will open 
eight water privileges along the 
Mousam River, aggregating nearly 
4,000 horse-power, and will bring the 
up-country towns in communication 
with the towns and cities along the 
coast. ‘The road will be operated by 
water power taken from the old falls, 
which were bought by the Mousam 
River Railroad some time ago. 

--- ; 
GENERAL NOTES. 

The EvecrricaL Review is in- 
debted to the considerate New Eng- 
land Engineering Company, of Water- 
bury, Ct., for aconvenient telephone 
directory and book holder. 


The Mousam 


It is expected that the E. 8. Greeley 
& Company will pay in full. This 
will be a decided compliment to care- 
ful management of the assignees, 
General Greeley and Mr. J.W. Sands. 


The Edison Electric Illuminating 
Company of New York enjoyed the 
following earnings (inclusive of high- 
tension systems) for December: 


1896. 895. Increase . 

GOSS. ....cc000% $246,275 78 «$214,117.70 $32,158.08 

Mebcccesccress 133,118.60 110,323.96 22,794.64 

Gross, 12 mos.. 2,247,437.83 2,000,855.93 246,581.90 
Net, 10 mos., 

lessdeprec’n 960,156.94 835,680.83 124,476.11 


General Passenger Agent Scull, of 
the B. & O. Railroad, recently esti- 
mated that the inauguration travel 
would be nearly double what it was 
four years ago. ‘The improvements 
that have been made on the B. & O. 
within the past year will enable him 
to easily handle 50 per cent more 
people than ever before. 

We have received from the General 
Electric Company a copy of their new 
catalogue, describing and illustrating 
railway apparatus and supplies. It 
is a book of 226 pages, conveniently 
indexed, and evidently contains within 
its covers everything essential to the 
proper equipment of an electric rail- 
way. It will be appreciated by street 
railway men. 
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Mankato, Miny.—The council | County line. 
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Lake Electric Power Company a 
franchise for an electric power line 
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The [letropolitan Electric Com- | 





pany, of Chicago, has been given the | 


western agency of the Bernsteinlamps, 
both arc and incandescent. These 
lamps are amongst the best sellers on 
the market, and those not already 
using them would do well, the Metro- 
politan says, to give them a trial. 

The Bristol Company, Water- 
bury, Ct., have issued a carefully 
prepared sheet, showing the sizes of 
the ‘* Bristol” recording voltmeters, 
amperemeters and wall meters, which 
will be of value in the designing of 
switchboard work, illustrating also 
special styles of terminals for heavy 
currents. Thedemand for the instru- 
ments, the president, W. H. Bristol, 
says, is most encouraging. 

The 100 and 150-hour, direct-cur- 
rent constant-potential arc lamp is 
rapidly securing exclusive control of 
this particular field of are lighting. 
The Electric Appliance Company, of 
Chicago, as general western agents 
for the Upton arc lamp, are glad to 
report that they will soon be prepared 
to supply their customers with a long- 
burning Upton arc lamp, which has 
features not possessed by any other 
lamp on the market, the particular 
one being the entire absence of feed- 
ing or regulating mechanism. The 
experimental lamps turned out up to 
date have given splendid results. 

vinahetniiiillitatidet 
Consolidation of Telephone Manu- 
facturing Interests. 

The Williams & Abbott Electric 
Company and the Kirk-Latty Manu- 
facturing Company, both of Cleve- 
land, Ohio, have consolidated, and 
hereafter the latter, the Kirk—Latty 
Manufacturing Company, will be the 
sole manufacturers of the old com- 
panies’ lines. They will also manu- 
facture a complete line of magneto 
bells, switchboards, telephone re- 
ceivers, telephone supplies and elec- 
trical and mechanical devices. They 
are now building a new factory and are 
equipping it with modern machinery, 
and will have facilites for turning out 
these goods in large quantities. 








WANTED, POSITION. 
A THOROUGH MECHANIC, accustomed 


to all kinds of electrical, machine and bench 
work, able to take charge of shop, desires 
a position. Address, *“* A. B,’’ 


116 Webster Ave., JERSEY CITY HEIGHTS. 


PROPOSALS FOR ELECTRIC LIGHT PLANT 
AT HAWKINSYILLE, GEORGIA. 


EALED PROPOSALS will be received by the 
me aed and City Council of Hawkinsville, 
Georgia, until 4 p.m, Wednesday, February 
17, 1897, for erecting and installing — 
an ELECTRIC LIGHT PLANT. The —— 
plant embraces 40 1,200 c -p.-are and 75 c.-p. 
incandescent lamps. 

Pians and specifications wil] be on file, and may 
be seen at the office of the Mayor, and copies of 
| Specifications. forms, etc., may be obtained from 
| the Mayor after January 30, 1897. 

The rightis reserved to ne 2 apy. or all, bids. 
WAY, Mayor. 





J. L. Luptow, Engineer. 
Winston, N. C. 





ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer. 


STANDARDS A SPECIALTY. 








709 LEXINGTON AVENUE. NEW YORK. 





INCANDESC ENT 
LAMPS, 










AND ECONOMY, 


[(\ BEACON LAMPS 


HAVE 
SUPERIORS ! ! 


We make lamps of every de- 
scription, from 1-2 to 300 c.-p., 
and — them to give our 


BEACON LAMP CO. 


NEW BRUNSWICK, 
N. J. 


Royal Electric Co., Montreal, 


AGENTS FOR CANADA. 


“ELECTRICITY 
AND WATER 
POWER.” 


By REPLOGLE. 











THE POPULAR NEW BOOK. 
PRICE, $1.00. 


PUBLISHED BY 


Electrical Review Publishing Co., 


TIMES BUILDING, NEW YORK. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 





Office, Booms 136 and 137, 1 Broadway, NEW YORE. 
Creosoted Lumber, Under; und Gonteie, 
' Telegraph Poles, Piling and Ties Furnish 





ats R. OSTRANDER & CO., 


22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Rlee*ric and Mechanical Belis. 
FaCTORY, 
De Ealb Ave., 
BROOKLYN. 
Send for Illustrated 
. Catalogue. 











The poe Gas poty exhibited with 
view, which enables nmepe, | purchasers to test the truth of our statements before 


purchasing engines, instead of 


A™ full load we guar- 
antee voltage fluc- 
tuation not exceeding two 
volts, and gas consump- 
tion not exceeding 50 
cubic feet per kilowatt 
hour, equal to from 16 to 
25 full powered 16 >. 
power lamps, accord 

to wattage of lamp = 


Climax Gas Engine to, 


Manufacturers of Gas En- 
gines for Electric Light and 
All Other Power Purposes, 


31 Fulton St., BROOKLYN. 
‘Ammeter, Voltmeter and Gas meter in full 


aving to take statements and engines on faith. 





WHITNEY ELECTRICAL | 
INSTRUMENT COs 
| 
| 


WHITE-CROSBY COMPANY, 


CONTRACTING ENGINEERS, 


High-Grade Electrical Instruments | ©u'se sunoms, BALTIMORE, MD. 


of Every Description. 


New York Office, 29 Broadway. 





PENACOOK, W.H., U.S.A. 








STYLE “H” BELL. 


PIVOTED ARMATURE. 
DOUBLE ADJUSTMENT. | 
RELIABLE RINGER | 

Send for New Catalogue. 
~ HUEBEL & MANCER, 


MANUF4 CTURERS, 


286-90 Graham St © BROOKLYY, ¥. ¥. | 
' 





T. H. BRADY, New Britain, Conn., 
U.S. A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fure 
nished on application. 











LIGHTNING ARRESTER. 


ARC-KNIFE SWITCH. 


MAST-ARMS. 


Write Us. 


Utica Electrical Manufacturing 
and Supply 00, utica, nny. 


Cet Our Discounts. 





PARTRICKé. ! 
CARTER 


MANUFACTURE 


GENERAL 
ELECTRIC 


25 SOUTH 


SECOND ST 


CO. PHILADELPHIA € 25 


ANNUNCIATORS 


BURGLAR é. FIRE ALARMS 


SUPPLIES SIGNAL GONGS-BELLS etc. 


— RUELA 


EEMiyle -—.. 











3M. 


P. 500, 666 horse-power, 500-volt generators 
with station equipments. 
6 D 62, 80 horse-power, 500-volt generators with 


FOR SALE. 





RAILWAY GENERATORS. 


station equipments. 20 
4M.P. 75, 100 horse-power, 500-volt generators ™% 


with station equipments. 
1 D 50, 55 horse-power, 
station equipment. 
1 D 25, 28 horse-power, 500-volt generator with 
station equipment. 


1 A35, 
15 W. P. 50, 25 horse-power motors. 2 2 
15 F. 30, 15 horse-power motors. : 
20 G. E. 800 drum armatures, 4turn, new. 3 

1 


And many others not mentioned above. 
All motors have sliding base frames and fire- 
proof rheostats. 


A 10 horse - power, 
motor, direct connected to Goulds pump, ca- 
pacity, 10,000 gallons per hour. 


18 
220-volt generator with 


mt CO ee et et OD 


RAILWAY MOTORS. 


STATIONARY MOTORS. 


horse: power, - volt, Thomson- Houston. 
- 110 
* 220 Robinson -Foster. 1 
= 220 Edison 1 5 

220 Eddy. 1 20 

2 220 Edison. 4 30 
220 ‘* Thomson-Houston. 1 45 
- 220 “ Belknap, new. 2 50 
500 * Ketchum, new. 4 45 
” 500 ‘“ Thomson-Houston. 1 30 
se 500 “* Eddy. 2 30 
25 500 “* C.&C 
3 500 ‘* Lundell. 
ee 500 * Thomson- ‘Houston. 
> 500 


ELECTRIC PUMP. 


500-volt Thomson-Houston 





30 “ o« “ ee 
1,000-light M. P., Westinghouse. 
85-light, Westinghouse. 


“ 


125-VOLT INCANDESCENT DYNAMOS. 
: Kilowatt, pay. Edison. 


10 
270 * 
« a0 
» seo“ - 
15 “ T.-H. 
75 * E. I.” type. 
54 Rie 


ALTERNATING DYNAMOS. 


650-light, Thomson-Houston. 


650-light, Westinghouse. 
750" rv 

1,000 * 

1,500 ** 


The above are all 1,000-volt machines, and are 
complete with exciters and station equipments. 


ARC DYNAMOS. 


5-light, 2,000 candie-power, Brush. 
“ 1,200 ir iT 


2,000 * 
2,000 ” 
1,200 » ad New. 
2/000 Thomson-Houston. 
1,200 wm 
2,000 ’ 
1,200 a 
ARC LAMPS. 


15 K. 12, 1,200 candle-power, single, Thomson- 
Heuston. 
10 1,200 candle-power, single. 


Brush. 


TRANSFORMERS. 


A large lot of Stanley transformers, from 15-light 
to 100-light, 
secondary, and part 100 volt secondary. 


1,000-volt primary ; part 50-volt 


EVERY MACHINE TESTED AND CUARANTEED. 


FRANK RIDLON 


180 SUMMER ST., 


COMPANY, 


BOSTON, MAGS. 





New York Agent, CHARLES N. WOOD, 80 Broadway, Room 131. 
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lectrical.... 


>I Peters 


{Specially reported for this journal by E. 8. 
Duvall, solicitor of patents, Loan and Trust Build 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each. | 

















ISSUED JANUARY 26, 1897. 

574,707 Automatic telephone exchange 
system; Lawrence G. Bowman, Fort Wayne, 
Ind.—An automatic telephone exchange 
system comprising means, directly under 
the control of the subscriber, for connecting 
his transmitter to that of any other sub- 
scriber in a system without the aid of a cen- 
tral operator. 

575,699 Electro-mechanical movement ; 
E. D. Chaplin, Cambridge, Mass.—An elec- 
tro-field magnet, an armature wholly exterior 
to the coils thereof and reciprocable in its 
field, and intersecting the iines of force 
thereof, means to produce a current in the 
armature, and a device for reversing the 
direction of the current at each stroke. 

575,724 Gearing for electrical motors; A. 
(. Mather, Chicago, Ill.—A car truck bear- 
ing for connecting the car body to the truck, 
said bearing encircling an electric motor, 
said motor mounted with its armature shaft 
horizontal, pinions on the shaft of said mo- 
tor, sprocket wheels on the axle of the truck, 


a tink chain, two tooth tighteners and 
springs, one on each side of the armature 
shaft. 


575,772 Roentgen-ray tube: Elihu Thom- 
son, Swampscott, Mass.—An apparatus for 
the generation of Roentgen rays, comprising 
a chamber having a Crookes vacuum and 
provided with a pair of concave electrodes, 
both of which face upon a bombarded metal 
piece situated in the focus of their concavi- 
ties. 

575,777 Electric Meter; W.C. Fish, Lynn, 
Mass.—The combination of an armature, « 
field-coil therefor, recording mechanism 
actuated by the armature, and means for 
weakening the field periodically or at 
intervals. 


575,785 Closed-conduit electric railway ; 
E. W. Rice, Jr., Schenectady, N. Y. andl 
surface-contact or closed- conduit electric 


railway system, an independent ground 
connection adjacent to the pick-up magnet 
contacts and adapted to protect the coils on 
the pick-up magnets from extraneous or 
leakage currents. 

575,788 Electric smelting; 
New York, 

575,805 Electrical signal system; P. Free- 
man, New York. 

575,826 Electric furnace; J. A. Deuther, 
Boston, Mass.—A suspended electrode, a 
mechanism for vibrating said electrode and 
a feed mechanism for feeding the material 
to be treated within the path of the electric 
are during the interval between a back and- 
forth movement of said electrode. 

575.829 Electric furnace; J. Joyce, An- 
dover, Mass. —An upper electrode, a lower 
electrode, mechanism for moving said lower 
electrode from its normal position to expose 
the same to receive the material to be treated, 
and a feed mechanism operated by the said 
movement of said lower electrode for feed- 
ing the material to be treated onto said 
lower electrode. 

575,869 Telephone transmitter ; 
Barnum, Chicago, Il. 

575,883 Electric controlling apparatus 
for pneumatic dispatch tubes; E. A. 
Fordyce, Chicago, Ill. 

575,887 Microphone ; P. Hardegen, Ber- 
lin, Germany. 

575,896 'Telephonic transmitter; Maxy- 
milian Kotyra, London, Eng.—A granular 
telephone transmitter comprising a vibratory 
helical case, carbon blocks at each end of the 
case, and granular microphonic material be- 
ween the blocks. 

575,908 Switch and signal apparatus ; 
J. G. Schreuder, Edgewood Park, Il. A 
series of electrically controlled motors for 
operating a series of switches and signals or 
other appli: inces connected with a track, a 
series of make-and-break mechanisms con- 
trolling the circuits leading to the motors, 
and mechanical interlocking mechanisms 
arranged to interlock the switch and signal 
make-and-break mechanism. 

575,918 Brush-carrier for dynamo-elec- 
tric machines; 8. 8. Wheeler, New York. — 
Consists of rings insulated trom each other 
and mounted on the frame of the machine 
at the inner end of the commutator, brush- 
carriers on the rings extending over the 
commutator, and brushes mounted on the 
carriers. 

575,952 
Ky 


T. L. Willson, 


R. S. 


Insulator ; F. Hoover, Paducah, 


576, 053 Electric appliance for horses; 
LL, A. Gray, Arlington, Md.—Consists of 
means for inducing an electric current in a 
metal piece connected to the girth under 
the belly of the horse. 





The Effect of Personal Mention. 


The EectricaL Review had 
occasion to recently give honorable 
mention of one of its subscribers, and 
the result is depicted below and 


described in his own language, as fol- | 


lows: 


‘**In accordance with my weekly custom I sought 
a secluded corner in my club with the last issue of 
the Exectricat Review, to digest, 
electrical news of the week. Much to my surprise 





and astonishment I find myself famous—my praises 
sung to the tune of a full column by no less a poet 
than the editor. Ican only seek recourse to pen 
and pencil to express the highly ecstatic state of 
mind I find myself in at present.” 


It will be observed from the above 
illustration that our happy subscriber 
began with a syphon of seltzer, and 
as he progressed in his perusal of the 
article his head develuped, his cigar was 
exchanged for a locomotive perfecto 
and his liquid refreshment changed 
to a small bottle, aye, two, of cham- 
pagne. ‘‘ Before” and “ after ” read- 
ing are sapetitieas! sseaniag 

--- 
The Way To Fill Orders Satis- 
factorily. 

The Central Electric Company, of 
Chicago, secured an order for trans- 
formers, aggregating 9,000 lights 
capacity, on the evening of January 
13, delivering the same day from 
their Chicago stock 2,000 lights 
capacity, and placing with the Wag- 
ner Electric Manufacturing Com- 
pany, for whom they are general 
western agents, the balance of the 
order of 7,000 lights, via long-dis- 
tance telephone, communicating di- 
rect from their office with the Wagner 
company. By 10 o'clock on _ the 
morning of the following day the 
goods were loaded into a special car, 
reaching Chicago the following morn- 
ing, and being installed complete at 
the Coliseum by Mr. D. Avery Kim- 
bark, electrical engineer for the 
National Board of Trade of Cycle 
Manufacturers, on the 16th. From 
point of promptness this shipment is 
without question a ‘‘record breaker,” 
not only with reference to the ship- 
ment, but also regarding the manner in 
which the installation was made by 
Mr. Kimbark after the goods were 
turned over to him. 

The Central Electric Company 
states that it has ‘‘ more transformers 
and general supplies,” which it can 
furnish in the same prompt manner, 
and that its friends need not be over- 
modest about calling upon it, and 
that it will not be necessary to note 
on the bottom of orders, ‘‘Get a 
move on.’ 


leisurely, the | : é 
| brakes is ofa very simple, and at the 


| same time effective, design. 








| 





A Good Air-Brake. 


Mr. Geo. E. Pratt, general manager 
of the Hunt Air-Brake Company, 
informs the ELectricaL REVIEW 
that several of his company’s brakes 
are in successful operation on various 
electric railway lines in Pittsburgh. 
The automatic electric controlling 
switch used in connection with these 





A NOTICE. 


It baving come to our notice on several 
occasions recently that some of our com- 
petitors in the manufacture of water-tube 
boilers have been offering to the general 
public Babcock & Wilcox type of boilers, 
the headers, or manifolds, and cross-boxes on 
which are claimed to be made of ‘‘ flowed” 
steel, we desire to call your attention to the 
fact that ‘‘ flowed” steel is a special mix of 
open-hearth steel manufactured under a 
secret formula which belongs to us alone, 
the knowledge of the preparation of which 
is in the possession of no one except the 
Penn Steel Casting and Machine Company, of 
Chester, Pa., and as any one offering either 
headers, cross-boxes or flanges made of 
‘*flowed” steel is doing so with intent to 
deceive the public, we wish that you would 
publish for us in your paper the foregoing 
statement, and in addition the accompany- 
ing letter written to the Penn Steel Casting 
and Machine Company by our general 
eastern agents, and their answer to the same. 

CAHALL SALES DEPARTMENT. 

Pittsburgh, January 22. 





OFFICE OF THAYER & ComMPANY, INCORPORATED, } 


DREXEL BuILpDING, PHILADELPHIA, 
January 21, 1897. ‘i 
Penn STEEL CASTING AND Macuine Company, 


CHESTER, Pa. 

GENTLEMEN: We have information that certain 
parties are claiming to be able to furnish, in fact, 
offer to furnish, with their boilers, headers and 
— parts of ‘* flowed ”’ steel. 

“ flowed "’ steel is of a special mixture and our 
We we would ask if you have ever furnished, 
or are you now furnishing, ‘ ‘ flowed" steel headers 
to any party or parties other than ourselves ? 

An early reply will oblige, 

Yours truly. 
(Signed) Tuayver & Company, INCORPORATED. 

OFFICE OF PENN STEEL CASTING AND MACHINE} 

Company, CHESTER, Pa., January 21,1897. { 
Messrs. THAYER & CoMPANY, INCORPORATED, 
DREXEL BUILDING, PHILADELPHIA. 

GENTLEMEN : Referring to your inquiry of even 
date, we beg to state that we consider the Pg ial 
mixture for flowed steel we are making for you 
your property, of which you have the sole right, 
and that we never have nor never will furn 
flowed steel to any one but yourselves unless au- 
thorized by you. Neither will we give to any one 
any information as to the formula under which 
this special] mixture is made. 

Yours respectfully, 
Penn STEEL CasTING AND Macuine Company, 
(Signed) Frep Baupt, Manager. 








Modern 
Telephony 


MEANS..... 


METALLIC CIRCUITS 
MESSAGE RATES 


MODERATE CHARGES 


New York 
Telephone Co. 


18 Cortlandt Street 
113 West 38th Street 


aoee——____NEW YORK CITY 


RAY SUPPLIES. 


CROOKES TUBES. 
FLUOROSCOPES. 


Stanley's TORPLER-HOLTZ Machines 


will do same work as high-frequency coil at 
ONE QUARTER FIRST COST, 


With no Installation or Runniny Expenses. 


Send for descri; pre Fain edhe prices. They 
interest you. 








Tenge of Calcium 
Photographic Screens. 
G. A. FREI & CO., 
17 Bromfield Street, BOSTON. 


‘TIMES BUILDING, 





Vol. 30—No. 
Wanted—An Idea ime vess 
thing to patent? 
our ideas; they may bring you wealth. 
Write 5 HN WEDDERBURN & CO., Patent Attor- 
ashington, D. C., for their oslo prize offer 
ana it of two Sunaeed’ inventions wanted. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 
36 WALL STREET, N. Y., 


Prowse dAome oF wy - Palent—eofieTon) 
work, Cor for Mra. and forssan Counlrrea, 
mee 4" We “past a 


ae as 
Pr, 3" 


PATENTS, 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


CAN YOU OBTAIN A PATENT? 


Send me a model or ee | of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 
All Patents taken out through me are given 
1 notice in the ——— of the country, 
us bringing same widely before the public without 
po to inventor. 
: “ Electrical Review,” New York ; 
Teller Lincoln National Bank, 
Washington D. C.; Ju ag D. Parker, Berkley, 
Vai Second National Washington, D.C; 
K. Leech, U. 8. Mint, Philadel phia, Pa.; F. 
Ne Manager an and Secretary Water ‘works, 
Olympia, Oregon. 


EDW. 8. BUVALL, Loan and Trust Bidg., 


Selleliter of Patents, WASHINGTON, D. C. 


NEW BOOK 


ELECTRO-THERAPEUTICS 


Valuable Contributions by Learned Men. 

















PROCEEDINGS OF THE BOSTON MEETING OF 
THE AMERICAN ELECTRO-THERAPEUTIC 
ASSOCIATION. 


SOME OF THE SUBJECTS: 


“Meters,” “Induction Coils,” “Static Electricit “ad 
sea Electrodes, »? “Generators and Controllers,” he 
Electric “gh in Therapy,” ** Electricity Instead of 

"_ * Electricity In Diseases of the Throat 

“In Diseases of the * **Acci- 
dents in ‘an Use of Street Currents, * «Direct 
Electrization of the Stemach,” “ Electricity in the 
Treatment of Apoplexy,” ‘Electricity in Treat- 
ment of the Nerves,’ “ Electricity in Treatment of 
Stricture,” ‘‘ Results in Eighty-Six Fibroid Cases,’’ 
and many others. 


HANDSOMELY BOUND VOLUME, $1.50, 


LARGE READABLE TYPE. 
—_—_—_— , 





Only a limited edition and no reprint. Order of 


ELECTRICAL REVIEW, 


NEW YORK. 





ELECTRICAL 
SPECIALTIES 

WANTED. 
A COMPETENT MAN OF 
EXPERIENCE WOULD LIKE 
AGENCIES FOR TWO OR 
THREE FIRST-CLASS ELEC- 
TRICAL SPECIALTIES. 


TERRITORY PREFERRED, 
NEW YORK CITY AND 
VICINITY. ADDRESS, 


‘SALESMAN, ELEC- 
TRICAL REVIEW, 41 PARK 
ROW, NEW YORK CITY. 





* 

parties desire 
Responsible an associate 
who will invest $5,000 with them 
in the extension of an_ established 
engineering and supply business, a 
special feature of which is the render- 
ing of expert advice and supervision 
in the newly opened and profitable 
field of telephone construction. The 
wide experience of the advertisers 
gives them exceptional facilities in this 
line. The highest references will be 
furnished and required. 


66 A R 9 —— Care —— 
. *?  BLECTRICAL REVIEW, 
Times Building, NEW YORK CITY. 








